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1. Introduction 
 
 
Excelsior Mining Corporation (Excelsior) contracted Haley & Aldrich, Inc. (Haley & Aldrich) to provide 
field oversight of the drilling, construction, and testing of a series of hydrologic test holes for the 
Gunnison Copper Project site located in Cochise County, Arizona (Site; Figure 1).  Haley & Aldrich 
prepared a Hydrogeologic Conceptual Model (Haley & Aldrich, 2012) and provided assistance to address 
the technical requirements of the Aquifer Protection Permit (APP) and Underground Injection Control 
(UIC) programs.  Haley & Aldrich also recommended a well installation and testing program to support 
the hydrologic study required for the APP and UIC programs.  Excelsior prepared the final well 
installation and testing program, prepared technical specifications, and selected contractors. 
 
Haley & Aldrich provided field oversight and interpretation of data collected during the well installation 
and testing program.  This report summarizes data collected by Haley & Aldrich during the borehole 
drilling, borehole analysis, well installation, and development activities.  Results from the aquifer testing 
program and groundwater quality sampling results will be summarized in separate reports. 
 
1.1 BACKGROUND 
 
1.1.1 Site Description 
 
The Site is located approximately 65 miles east of Tucson, Arizona on the southeastern flank of the Little 
Dragoon Mountains in the Johnson Camp Mining District (Figure 1).  The Gunnison Copper Project 
contains copper oxide and sulfide mineralization in two deposits which are referred to as the North Star 
and South Star deposits.  The wells completed in the drilling program summarized in this report were 
completed within the footprint of the North Star Deposit.   
 
1.1.2 Geologic Setting 
 
The Site is located within the Basin and Range physiographic province of southeast Arizona.  Tertiary‐
aged, large‐scale normal faulting has resulted in a series of upthrown mountain ranges and intervening 
basins filled with Tertiary‐ to Quaternary‐aged unconsolidated to partially‐consolidated alluvial sand, 
silt, clay, and cobbles.  
 
The North Star Deposit is located along the southeastern slope of the Little Dragoon Mountains within a 
north‐south trending basin bounded to the east by the Gunnison Hills (Figure 1).  The Little Dragoon 
Mountains are an isolated, fault‐bounded, upthrown block consisting of early‐Tertiary Texas Canyon 
quartz monzonite stock which displaced and tilted the existing Paleozoic sedimentary rocks.  The 
mineralized Paleozoic host rocks strike approximately north‐northwest and generally dip between 20 
and 45 degrees towards the east.  As the basin developed, alluvial materials were deposited east of the 
Little Dragoon Mountains and basin fill thicknesses increased from the Little Dragoon Mountain front to 
approximately 1,800 feet thick immediately west of the Gunnison Hills (Harshbarger, 1973).  In the 
vicinity of the North Star Deposit, basin fill thickness ranges from 200 to 300 feet along a minor bedrock 
high located just east‐southeast of the deposit, to approximately 700 feet thick (or more) along the 
northeastern margin of the deposit (Groundwater Resources Consultants [GWRC], 1997).  
 
The primary geologic features of the North Star deposit are: 

1. Basin‐fill alluvium (Tertiary to Quaternary). 

2. Texas Canyon quartz monzonite stock (early Tertiary). 
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3. Sequence of east‐northeast Paleozoic dipping rocks (in descending order): 

 Black Prince Limestone (Pennsylvanian/Mississippian); 

 Escabrosa Limestone (Mississippian); 

 Martin Formation (Devonian); 

 Upper, Middle, and Lower Abrigo Formation (Cambrian); and 

 Bolsa Quartzite (Cambrian). 

4. Pinal Schist (Pre‐Cambrian, Weitz, 1976). 

5. A system of high‐angle normal and reverse faults with dips ranging from 60 to 80 degrees. 

6. Bedding parallel faults and fracture zones, primarily in the Martin and Upper and Middle Abrigo 
units (Independent Mining Consultants, 2011). 

 
During intrusion of the Texas Canyon quartz monzonite, the Paleozoic sedimentary rocks were altered 
by contact metamorphism, physical displacement, and by hydrothermal fluids that migrated through 
pre‐existing and contemporaneous fractures in the host rocks.  These fluids precipitated copper sulfides 
primarily along existing fracture surfaces in a skarn‐type deposit; some of the mineralized zone was 
subsequently oxidized via meteoric water processes.  Copper sulfide mineralization has formed 
preferentially in the proximal (higher metamorphic grade) skarn facies, particularly along stratigraphic 
units such as the Abrigo and Martin formations, and within structurally complex zones.  The intrusion 
also formed wide zones of calc‐silicate and hornfels alteration within the Paleozoic rocks (Independent 
Mining Consultants, 2011).  
 
1.2 AREA HYDROGEOLOGY 
 
Hydrogeologic units are generally based on rock types, aquifer properties, and water quality.  They are 
grouped together based on similar water storage and transmission capabilities, as well as similar water 
quality.  Hydrogeologic units identified within the study area include: 

 Basin‐fill alluvium; 

 Paleozoic rocks within the mineralized zone;  

 Paleozoic rocks outside of the mineralized zone; and 

 Texas Canyon quartz monzonite. 
 
A generalized understanding of the hydrogeologic units underlying the Site prior to this drilling program 
is summarized below. 
 
1.2.1 Basin‐Fill Alluvium  
 
Before the drilling program, there was limited existing data regarding the occurrence of groundwater in 
the basin fill alluvium overlying the North Star Deposit.  There were two holes drilled in 2011‐2012 that 
were completed in the basin‐fill alluvium: NSD‐020 and NSH‐006.  The borehole for NSD‐020 was drilled 
to a total depth of 660 feet with a saturated basin fill alluvium thickness of approximately 30 feet.  The 
borehole for well NSH‐006 was drilled to approximately 684 feet and had approximately 40 feet of 
saturated alluvium. 
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Four alluvial wells were planned as part of the hydrologic investigation, one was installed and was dry; 
the other three were cancelled due to lack of saturated alluvium observed during the drilling of nearby 
boreholes completed to deeper intervals.  In addition, an alluvial basin piezometer NSH‐011 was 
installed by Excelsior during the investigation to the east of the North Star Deposit area.  Because 
saturated alluvium was not identified at the planned locations of alluvial wells, the existing alluvial wells 
NSH‐006 and NSH‐011 were tested as part of the aquifer testing program; the results of those tests are 
summarized in the aquifer testing report. 
 
1.2.2 Paleozoic Rocks within the Mineralized Zone Hydrogeology 
 
Hydrologic test wells installed during this investigation were primarily installed in the altered Paleozoic 
bedrock; prior to the investigation there were five existing hydrologic test wells and a series of open 
coreholes where water level data has been collected by Excelsior since 2012.  The new wells will add to 
the understanding of the fractured bedrock hydrology and how the units and geologic features control 
the flow of groundwater. 
 
1.2.3 Unaltered Paleozoic Sedimentary Rocks Outside the Mineralized Zone 
 
Two wells were planned in the unaltered Paleozoic rocks to the east of the North Star Deposit: NSH‐018 
and NSH‐020.  Prior to the investigation, no wells existed in the vicinity. 
 
1.2.4 Texas Canyon Intrusives  
 
No hydrologic holes existed in the Texas Canyon quartz monzonite prior to this investigation.  Two wells 
(NSH‐015 and NSH‐016) were installed in the Texas Canyon quartz monzonite during this investigation. 
 
1.3 DRILLING AND WELL INSTALLATION PROGRAM 
 
The drilling and well installation program commenced on 16 October 2014 and included a total of 
26 wells (5 piezometers and 21 hydrogeologic test wells).  The planned well locations are identified using 
a two‐letter symbol with an NSH prefix; the identifiers are assigned by Excelsior when well locations are 
planned in alphabetical order.  Once a borehole has commenced at the planned location, a three‐digit 
numerical identification is assigned with an NSH prefix.  These numbers are assigned sequentially as the 
wells are started.  During this investigation, wells NSH‐007 through NSH‐032 were installed. 
 
The program was completed on 10 February 2015 and was immediately followed by development and 
testing activities.  All work was completed with oversight from Haley & Aldrich staff, with the exception 
of NSH‐011 which was completed with oversight from Excelsior staff.  Drilling contractors included 
National Exploration Wells and Pump (NEWP) for drilling and installation of the hydrogeologic test wells, 
and BJ Drilling Company, Inc. (BJ Drilling) for drilling and installation of the piezometers.  The drilling and 
well installation program was conducted on a 24‐hour schedule using a total of three rigs.  NEWP 
mobilized a GEFCO Speedstar 50K (50K) drilling rig and a Schramm T685WS (685) drilling rig to the Site 
to support the hydrologic well drilling activities.  BJ Drilling mobilized an Ingersoll Rand T3W (T3) drilling 
rig to complete the piezometers. 
 
Boreholes were generally drilled by the air‐rotary hammer method using foam products to stabilize the 
borehole and assist in the removal of cuttings.  Borehole instability was noted at five of the well 
locations; at two of those locations (NSH‐014B and NSH‐022), borehole instability prevented 
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advancement of the borehole by the air‐rotary hammer method.  In order to complete the holes to the 
targeted zones, the mud‐rotary drilling method was utilized using a tri‐cone bit.  At seven locations 
(NSH‐019, NSH‐21C, NSH‐017, NSH‐018, NSH‐020, NSH‐022, and NSH‐027), water production from the 
borehole during drilling exceeded the capacity of the air‐rotary hammer equipment to function as 
designed.  In these cases, it was necessary to use a tri‐cone bit in an air rotary configuration to advance 
the boreholes to the target depth. 
 
Following completion of the boreholes to the target depth, geophysical surveys were conducted by 
International Directional Services’ Colog Group (IDS‐COLOG) at all locations except the piezometers.  The 
logging surveys included geophysical logs and hydrologic testing which are further described in 
Section 1.4.   
 
The hydrologic test well installation program included four primary well designs to investigate well 
construction methods in support of a future feasibility study.  The well designs included 1) 4‐inch cased 
wells, 2) 6‐inch cased wells, 3) 8‐inch open borehole interval wells, and 4) piezometers.  All of the wells 
included a surface casing installed to a minimum of 20 feet below land surface (bls), and a surface vault 
completed with a concrete pad and a locking cover.  Construction methods specific to each design are 
summarized in the following sections, and specific construction details for each well are summarized in 
Section 2 and Table I. 
 
1.3.1 Two‐Inch Piezometers 
 
The 2‐inch piezometers were installed in 6.5‐inch diameter boreholes that were drilled from the bottom 
of the surface casing to the design depth.  Piezometer casing consisted of 2⅜‐inch outside diameter 
(0.154‐inch wall thickness) low‐carbon steel (LCS) blank casing and screen.  The screen consisted of 
0.125‐inch wide vertical torch‐cut slots with a steel bottom cap.   
 
The contractor installed annular materials by the tremie and pump method including filter pack, 
bentonite chips, and high‐solids bentonite grout or gravel.  The filter pack was comprised of ¼‐inch to 
No. 8 US Mesh Tacna gravel.  The filter pack was installed from the total depth of the borehole to 
approximately 10 feet above the top of the screen, with a 10‐foot thick interval of ⅜‐inch bentonite 
chips installed over the filter pack.   
 
For the shallow piezometers (NSH‐029 and NSH‐030) where the water level was within the screened 
interval, formation stabilizer comprised of ⅜‐inch pea gravel or Tacna filter pack that was installed from 
the top of the bentonite chips to land surface.  For the deeper piezometers (NSH‐031 and NSH‐032), 
high‐solids bentonite grout was installed by the submerged tremie method using a pump from the top 
of the transition sand to land surface.   
 
1.3.2 Four‐Inch and Six‐Inch Cased Wells 
 
The cased well boreholes were drilled to a 10‐inch diameter for the 4‐inch wells and a 12‐inch diameter 
for the 6‐inch wells.  These boreholes were drilled from the bottom of the surface casing to the design 
depth of the well.  Borehole geophysical logging was conducted after the borehole was drilled prior to 
well installation. 
 
The 4‐inch nominal diameter well design included 4.5‐inch outside diameter (0.237‐inch wall thickness) 
LCS blank casing and screen; the screen included 0.125‐inch wide vertical mill slots and a steel bottom 
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cap.  The 6‐inch nominal diameter well design includes 6.625‐inch outside diameter (0.25‐inch wall 
thickness) LCS blank casing and screen; the screen consisted of 0.125‐inch wide vertical mill slots and a 
steel bottom cap. 
 
The contractor installed annular materials by the tremie and pump method including filter pack, 
transition sand, and high‐solids bentonite grout.  The filter pack was comprised of ¼‐inch to No. 8 US 
Mesh Tacna gravel.  The filter pack was installed from the total depth of the borehole to approximately 
10 feet above the top of the screen.  A fine transition sand interval comprised of No. 20 to 40 US Mesh 
sand was installed over the filter pack to prevent the high‐solids bentonite grout from flowing 
downward into the filter pack and well.   
 
High‐solids bentonite grout was installed by the submerged tremie method using a pump from the top 
of the transition sand to land surface.  If necessary, bentonite chips or formation stabilizer was used to 
fill the annulus to land surface. 
 
1.3.3 Open Borehole Completion Wells 
 
The open borehole completion wells were generally installed to test the upper bedrock units or bulk 
bedrock properties, and were completed without materials to stabilize the intervals of the boreholes 
that were left open to bedrock.  Drilling contractor activities associated with completion of the open 
borehole wells included installation of surface casing and seal; drilling and installation of intermediate 
casing and annular materials; drilling to the design depth; geophysical logging; and well‐head 
completion.   
 
A 20‐inch diameter borehole was drilled to 20 feet.  Surface casing consisting of 14‐inch outside 
diameter (¼‐inch wall thickness) LCS blank casing was installed to 20 feet, and grouted to surface using 
neat cement grout.  A 13‐inch borehole was drilled from the bottom of the surface casing to the design 
depth.  A layer of bentonite chips (approximately 5 feet thick) was installed in the bottom of the 13‐inch 
borehole, and 8‐inch nominal diameter steel intermediate casing was installed with the 50‐foot neat 
cement plug at the base and a high‐solids bentonite grout seal to surface. 
 
A 7⅞‐inch diameter borehole was drilled from the bottom of the intermediate casing to the target 
depth.  Geophysical logging was conducted in the open interval of the borehole during a subsequent 
geophysical contractor mobilization; geophysical logging was not completed in the intermediate casing 
interval. 
 
At three locations (NSH‐007, NSH‐010, and NSH‐016), the borehole collapsed after completing the 
7⅞‐inch diameter open borehole to the total depth.  At these locations, the boreholes were cleaned out 
and polyvinyl chloride (PVC) liners were installed; details for the borehole cleanouts and liners are 
included in the corresponding well section below. 
 
1.4 LITHOLOGIC DESCRIPTIONS AND GEOPHYSICAL LOGGING 
 
The lithology and structure of the formation penetrated by drilling activities were evaluated from 
descriptions of the drilled cuttings and geophysical surveys.  Lithology for each well is described in more 
detail in Section 2 and lithology logs for each well are included in Appendix A.  Table II provides a matrix 
of the geophysical logs completed at each well and results of the geophysical logging are discussed 
further in Section 2.  Geophysical logs were used to confirm lithologic contacts and finalize well designs.  
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They will also be utilized by Excelsior to update the geologic model.  Flow logging was conducted to 
identify flow zones that can be used to support the hydrologic investigation.  Interpretation of the flow 
logging will be discussed in the aquifer testing report. 
 
1.5 WELL DEVELOPMENT PROGRAM 
 
The development of each well was based on site‐specific conditions, but generally involved mechanical 
methods including airlift, swabbing, bailing, and pumping activities.  Chemical dispersant was added as 
necessary to assist in the development of wells which were drilled using the mud rotary method; details 
regarding the dispersants used at each well are included in the corresponding well development 
sections.  Initially, an attempt was made to develop the boreholes using air pressure and the drill string 
prior to logging so that flow logging could be conducted in a single mobilization, but borehole instability 
issues at NSH‐007 and NSH‐010 precluded full development prior to geophysical logging.  More details 
on the instability issues, depths, borehole cleanout, and installation of liners are included in the 
corresponding sections for each well.   
 
Based on these observations, the decision was made to develop the 8‐inch (open borehole completion) 
wells after geophysical logging was completed, and to develop the 4‐inch and 6‐inch wells after the 
casing and screen was installed.  After conducting several flow logging surveys on undeveloped 
boreholes, the decision was made to cancel flow logging surveys on cased holes.  Flow logging surveys of 
open borehole interval wells was not conducted until after development was completed in order to 
collect the most accurate and representative data possible; data that would not be impacted by any skin 
that may have formed on the borehole walls during drilling activities.  
 
1.6 AQUIFER TEST PROGRAM 
 
Aquifer tests were conducted at all of the wells installed, with the exception of NSH‐012 which was dry, 
and NSH‐029 through NSH‐032 which were piezometers installed as observation points for other testing 
locations.  The results of the aquifer testing will be summarized in a separate report. 
 
1.7 GROUNDWATER QUALITY TESTING 
 
Groundwater quality sampling was conducted at each of the hydrologic test wells, with the exception of 
NSH‐012 because it was dry and piezometers NSH‐029 through NSH‐032.  The groundwater quality will 
be summarized in a separate report. 
 
1.8 COREHOLE DEVELOPMENT PROGRAM 
 
Existing coreholes at the site were developed in order to expand the monitoring network for aquifer 
testing activities.  Initially, 15 coreholes were proposed to be developed, but during the course of the 
investigation the decision was made to expand the network even further.  Details on the corehole 
development program are included in Section 3.  
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2. Drilling and Well Installation Summary 
 
 
2.1 WELL NSH‐007  
 
Well NSH‐007 was sited at location NSH‐CP to characterize the Sechura fault, a significant east‐west 
trending structural feature near the north end of the North Star Deposit.  Well NSH‐007 was planned for 
completion in the upper bedrock with the intention of penetrating the Sechura fault to conduct testing 
to evaluate potential flow across the Atacama and Patagonia faults.   
 
The well design was an open borehole interval design with a planned depth of 625 feet.  NSH‐007 was 
drilled by NEWP using the 50k rig utilizing the air rotary method.  Upon completion, a PVC liner was 
installed to stabilize the open interval; details are included in Section 2.1.4. 
 
2.1.1 Drilling and Casing Installation 
 
Drilling activities for well NSH‐007 commenced on 16 October 2014.  An 18‐inch diameter borehole was 
drilled to 20 feet and LCS surface casing with a 14‐inch nominal diameter was installed to 20 feet, and 
was grouted to land surface using neat cement grout.   
 
The borehole drilling was continued on 17 October 2014 using a 12‐inch diameter air‐rotary hammer bit 
to a depth of approximately 484 feet on 18 October 2014.  Prior to installation of the intermediate 
casing, the lower portion of the borehole was filled with filter pack from approximately 469 to 484 feet 
in order to include the upper portion of the Upper Abrigo in the open borehole completion.  Bentonite 
chips were installed in the borehole from approximately 463 to 469 feet and installation of nominal 
8‐inch diameter intermediate casing commenced on 21 October 2014 to a depth of 469 feet.  Cement‐
bentonite grout was mixed onsite and installed via tremie pipe from approximately 30 to 463 feet.  
Gravel, fine sand, and neat cement were installed from 30 feet to land surface.   
 
The 7⅞‐inch bedrock borehole drilling commenced on 21 October 2014 from 469 feet and was 
completed at a depth of 640 feet on 22 October 2014.   
 
Well completion field forms are included in Appendix B, an as‐built well diagram for NSH‐007 is included 
as Figure 3, and well construction details are summarized in Table I.   
 
2.1.2 Geophysical Logging 
 
A geophysical logging survey of the open borehole interval of well NSH‐007 was conducted by IDS‐Colog 
on 26 October 2014; however, an obstruction in the borehole at approximately 510 feet prevented 
logging the entire borehole.  The geophysical survey included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, and 

 Acoustic Borehole Televiewer. 
 
Two attempts were made to clear the obstruction in well NSH‐007.  On 11 November 2014, the 
borehole was cleaned out to the total depth; geophysical logging was attempted but the borehole had 
filled to approximately 515 feet. 
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The second attempt to clear the obstruction in well NSH‐007 included installation of a PVC liner to 
facilitate the pumping test and is detailed in Section 2.1.4.  No additional logs were run due to borehole 
instability.  Copies of the geophysical logs are included in Appendix D. 
 
2.1.3 Lithology 
 
The bottom of the alluvium was penetrated at approximately 320 feet.  The alluvium consists of clay 
with sand from land surface to approximately 20 feet, overlying sand with gravel to the bottom of the 
unit.  The upper portion of alluvium (to approximately 130 feet) is comprised of approximately 
50 percent granitic clasts and approximately 50 percent non‐granitic clasts.  The lithology of the granitic 
clasts is consistent with the Texas Canyon quartz monzonite and the non‐granitic clasts are primarily 
sedimentary and metamorphic rocks.  The lower portion of the alluvial unit is composed of 
approximately 85 percent granitic clasts and approximately 15 percent non‐granitic clasts.  There was no 
evidence of saturation in the alluvium. 
 
The Martin Formation was encountered directly beneath the alluvium.  The occurrence of groundwater 
was first noted at approximately 350 feet when no makeup water was utilized and a small amount of 
water discharge with the drilled cuttings was observed.  An attempt was made to estimate the water 
level; however due to the low transmissivity and water production of the upper bedrock, the air rotary 
drilling method obscured the static water level during drilling.  The Martin Formation was completely 
penetrated by the borehole and the top of the Upper Abrigo Formation was encountered at 
approximately 470 feet and extended to the total depth of the borehole.  A detailed lithologic log is 
included in Appendix A.  
 
2.1.4 Borehole Cleanout and Liner Installation 
 
On 10 February 2015, NEWP mobilized to well NSH‐007 with the 50k drilling rig and converted the tools 
to drill by the dual‐tube reverse air‐rotary drilling method to clean out the borehole for installation of a 
PVC liner.  Cleanout activities commenced on 11 February 2015 and the obstruction was encountered 
from approximately 510 feet to 620 feet, with voids from 580 to 590 feet and 600 to 610 feet.  
Obstruction material appeared consistent with the lithology of the drilled cuttings from the Abrigo 
Formation.  The borehole was deepened to approximately 640 feet to accommodate potential fill during 
installation of the liner.  The borehole was airlifted until the discharge of drilling fluids was minimal and 
the concentration of cuttings in the discharge decreased significantly (to less than approximately 
2 milliliters per liter [ml/L]) prior to removal of the drill bit.  However after removal of the bit, the fill was 
measured at approximately 509 feet.  On 12 February 2014, fill was measured at approximately 502 feet 
and an additional attempt was made to clean out the borehole using the same method.  During 
cleanout, the driller noted significant return of cuttings from the 530‐ to 540‐foot interval prior to 
reaching total depth.  The borehole was circulated until the concentration of cuttings in the discharge 
decreased significantly (to approximately 0.3 ml/L) prior to removal of the drill bit.  After removal of the 
bit, fill in the borehole was measured at approximately 500 feet. 
 
Bentonite‐based drilling fluid was added on 13 February 2015 to stabilize the borehole during cleanout 
to approximately 640 feet.  The borehole remained open and a 4‐inch nominal diameter PVC liner 
(schedule 40 wall thickness) was installed.  The design of the liner included screened intervals (0.100‐
inch wide horizontal perforations) from approximately 356 to 496 feet and from 536 to 616 feet, with a 
bottom cap at approximately 616 feet.  The blank interval of casing was installed between 
approximately 496 to 536 feet as an optional pump gallery due to potential fill re‐entering the borehole.  
The well as‐built diagram is included as Figure 3. 
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2.1.5 Well Development  
 
Prior to conducting the geophysical logging of the open borehole interval, the borehole was developed 
by airlift for approximately 10 hours with the bit at the bottom of the borehole on 23 October 2014.  
The purpose of the borehole development was to improve the quality of data collected during the flow 
logging exercise.  The discharge rate during airlift development was estimated at approximately 
20 gallons per minute (gpm).  The concentration of solids in the discharge generally decreased over the 
development period from approximately 25 to 5 ml/L, and appeared to have a lithology consistent with 
the drilled cuttings. 
 
Additional development was conducted from 15 to 16 February 2015 after installation of the liner to 
remove drilling fluids required to install the liner.  A submersible pump (Grundfos model 40S100‐30) was 
installed to approximately 595 feet and purging of drilling fluids commenced.  On 16 February 2015, 
pump development continued and the discharge was clear and generally sand free at the end of the day.  
The static water level was measured at approximately 346 feet prior to additional pump development by 
the pump and surge method, which included several hours of pumping at three rates (between 
approximately 4 and 15 gpm) with recovery periods between pumping.  At the end of the development 
period, the discharge from NSH‐007 was clear and free of sand.  Field forms documenting well 
development are included in Appendix C. 
 
2.2 WELL NSH‐008  
 
Well NSH‐008 was sited at location NSH‐CQ to characterize the interior of the structural block located 
between the Gibson, Sechura, and Little Sandy faults.  Well NSH‐008 is located on the opposite side of 
the Sechura fault from Well NSH‐007.  Well NSH‐008 was planned for completion in the lower oxide 
bedrock with possible penetration of the Little Sandy fault.  This well location is also sited at a shallow 
occurrence of the Abrigo.   
 
Well NSH‐008 is a 4‐inch cased well and the planned depth of was 905 feet; the well was drilled by 
NEWP using the 50k drilling rig and the air rotary method. 
 
2.2.1 Drilling and Well Installation 
 
Drilling activities for well NSH‐008 commenced on 24 October 2014.  A 20‐inch diameter borehole was 
drilled to 20 feet, LCS steel surface casing with a 12‐inch nominal diameter was installed to 20 feet, and 
neat cement grout was installed from 20 feet to land surface.   
 
Borehole drilling continued on 24 October 2014 using a 10‐inch diameter air‐rotary hammer bit to a 
depth of 900 feet.  Installation of well NSH‐008 commenced on 28 October 2014 after geophysical 
logging was completed.  The well included 4‐inch nominal diameter LCS; blank casing was installed to 
720 feet and the screened interval extended from 720 to 840 feet.  The filter pack was installed from the 
top of the fill to 711 feet, transition sand was installed to 700 feet, and installation of high‐solids 
bentonite grout to land surface was completed on 30 October 2014.   
 
On 20 November 2014, the level of the bentonite grout in the annulus was observed to have dropped to 
approximately 191 feet.  The annulus was filled with ⅜‐inch bentonite chips from approximately 191 to 
80 feet, and Tacna gravel was installed to land surface.   
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Well construction field forms are included in Appendix B, an as‐built well diagram for NHS‐008 is 
included as Figure 4, and well construction details are summarized in Table I. 
 
2.2.2 Geophysical Logging 
 
A geophysical logging survey of the NSH‐008 borehole was conducted by IDS‐Colog and commenced on 
26 October 2014; however on 27 October 2014, a portion of the borehole collapsed at approximately 
400 feet during logging.  The borehole was cleaned out to the total depth the same day using the same 
drilling rig.  The geophysical survey was completed 28 October 2014 and included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Electrical Resistivity, 

 Sonic, 

 Acoustic Borehole Televiewer, 

 Gamma‐Gamma Density, 

 Neutron, and 

 Heat Pulse Flow‐Meter. 
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report. 
 
The heat pulse flow‐meter was used due to lack of availability of the electromagnetic flow‐meter to 
measure vertical flow of groundwater in the borehole.  The heat‐pulse tool collected data from 
17 stationary positions (working downward) between approximately 350 and 854 feet.  Slight upward 
flow (between approximately 0.2 and 0.9 gpm) was measured at approximately 603, 625, and 654 feet.  
Measurement of vertical flow in the borehole during injection was attempted; however, the heat pulse 
tool had been filled with solids from the borehole and prevented the tool from functioning as designed 
after the initial static downhole run.  After logging was completed, the top of the fill was measured at 
approximately 854 feet.  Copies of the geophysical logs are included in Appendix D. 
 
2.2.3 Lithology  
 
The bottom of the alluvium was encountered at approximately 310 feet.  Penetration rates in the 
alluvium were generally between approximately 0.6 and 1.5 minutes per foot.  The alluvium consists of 
clay with sand from land surface to approximately 30 feet, and overlying clayey sand to approximately 
70 feet.  Sand with gravel was encountered from approximately 70 feet to the bottom of the alluvium at 
310 feet.  The upper portion of alluvium, from approximately 70 to 130 feet, is comprised of 
approximately 50 to 70 percent granitic clasts and approximately 30 to 50 percent non‐granitic clasts.  
The lithology of the granitic clasts is consistent with the Texas Canyon quartz monzonite and the non‐
granitic clasts are primarily sedimentary and metamorphic rocks.  The lower portion of the alluvial unit 
(below approximately 130 feet) is comprised of approximately 90 percent granitic clasts and 10 percent 
non‐granitic clasts. 
 



 

11 

The Martin Formation was encountered immediately below the alluvium at 310 feet to 460 feet.  
Penetration rates in the Martin Formation were generally between approximately 1.0 and 2.0 minutes 
per foot and no evidence of groundwater was observed. 
 
The top of the Upper Abrigo Formation was encountered at approximately 460 feet to 490 feet.  
Penetration rates in the Upper Abrigo formation were between approximately 1.1 and 1.6 minutes per 
foot.  Based on a change in lithology, the top of the Middle Abrigo formation was encountered at 
approximately 560 feet and penetration rates decreased (compared to the Upper Abrigo formation) to 
between approximately 1.5 and 4.6 minutes per foot.  The occurrence of groundwater during drilling 
was first noted when drilling from 720‐ to 740‐foot interval; no makeup water was being used and 
approximately 15 gpm of water discharged with the drilled cuttings.  The penetration rate in this interval 
was approximately 1.0 minutes per foot, compared to the higher rates above and below this interval.  
These observations suggest the interval from 720 to 740 feet is consistent with an open feature such as 
a fracture zone.  The Lower Abrigo was encountered at approximately 740 feet; penetration rates in the 
Lower Abrigo formation were between approximately 1.6 and 2.6 minutes per foot.  The groundwater 
discharge rate during drilling did not increase with depth. 
 
The Little Sandy fault was not penetrated by NSH‐008.  However, fracturing encountered between 719 
and 765 feet has an orientation similar to the Sechura fault and may reflect a splay of that fault.  A 
detailed lithologic log is included in Appendix A. 
 
2.2.4 Well Development 
 
After drilling to the total depth, the borehole was developed by airlift for approximately 6 hours with the 
bit at the bottom of the borehole on 26 October 2014.  The discharge rate during airlift development 
was estimated at approximately 10 gpm.  The concentrations of solids in the airlift discharge were 
generally consistent over the development period (between approximately 5 and 20 ml/L with 
approximately 20 to 30 percent gravel), and appeared consistent with the lithology of the drilled 
cuttings from bedrock.  Airlift development of the borehole stopped when cuttings consistent with the 
alluvium were predominately observed in the discharge.  After the bit was removed from the borehole, 
the water level was measured at 390 feet on 26 October 2014 and was observed to be slowly 
recovering.  On 27 October 2014, the water level was measured at approximately 348 feet. 
 
After installation of the well, tremie pipe was installed as an airline to airlift develop the well with the 
drilling rig.  The well was airlift developed for a total of approximately 12 hours on 30 October 2014; the 
airline was initially installed to approximately 695 feet and was worked down to approximately 835 feet 
by the end of the development period.  The discharge rate was approximately 15 gpm.  The sand 
content, turbidity, and discharge rate did not appear to change during the development period.  
 
Further development was conducted by NEWP using a pump rig.  On 22 December 2014, the water level 
in well NSH‐008 was measured at approximately 333 feet prior to development.  A tightly fitting swab 
tool was reciprocated through the screened interval for approximately one hour and the solids were 
bailed prior to pumping.  A Grundfos submersible pump (model 40S100‐30) was installed with the intake 
at approximately 709 feet.  Pump development was conducted; pump rates were initially low 
(approximately 7 gpm) and were increased gradually with each pumping period to a maximum rate of 
approximately 25 gpm.  The discharge was clear and free of sand at the end of the 8‐hour development 
period.  Field forms documenting well development are included in Appendix C. 
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2.3 WELL NSH‐009  
 
Well NSH‐009 was sited at location NSH‐CS to characterize the structural block located between the 
Gibson, Chihuahua, and Patagonia faults.  Well NSH‐009 is located on the opposite side of the Gibson 
fault from Well NSH‐008, and was expected to intercept the steeply dipping Gibson fault at depth.  The 
Gibson fault geometry is poorly constrained due to a lack of data.  Well NSH‐009 was planned for 
completion in the lower oxide bedrock. 
 
Well NSH‐009 is a 4‐inch cased well design with a planned depth of 1,180 feet.  It was drilled by NEWP 
using the 685 drilling rig and the air rotary method. 
 
2.3.1 Drilling and Well Installation 
 
Drilling activities for well NSH‐009 commenced on 30 October 2014; a 20‐inch diameter borehole was 
drilled to 20 feet, LCS casing with a 12‐inch nominal diameter was installed to 20 feet, and neat cement 
grout was installed from 20 feet to land surface. 
 
Borehole drilling continued from 31 October 2014 to 3 November using a 10‐inch diameter air‐rotary 
hammer bit to 1,060 feet.  Installation of well NSH‐009 commenced on 4 November 2014 after 
geophysical logging was completed.  The well included 4‐inch nominal diameter LCS; blank casing was 
installed to 813 feet and the screened interval extended from 813 to 995 feet.  Installation of annular 
materials commenced on 7 November 2014.  Filter pack was installed to approximately 795 feet, 
transition sand was installed to approximately 785 feet, and high solids‐bentonite grout was installed to 
land surface on 8 November 2014.   
 
The top of the high‐solids bentonite grout in the annulus was observed to have dropped to 
approximately 590 feet by 23 November 2014.  Additional high‐solids bentonite grout was installed to 
353 feet, bentonite chips were installed to 337 feet, Tacna gravel was installed to 6 feet, and bentonite 
chips were installed to land surface. 
 
Well construction field forms are included in Appendix B, an as‐built well diagram for NSH‐009 is 
included as Figure 5, and well construction details are summarized in Table I. 
 
2.3.2 Geophysical Logging  
 
A geophysical logging survey of the borehole for well NSH‐009 was conducted by Colog and commenced 
on 3 November 2014.  Prior to logging, the water level was measured at approximately 563 feet.  The 
geophysical survey was completed 4 November 2014 and included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Electrical Resistivity, 

 Sonic, 

 Acoustic Borehole Televiewer, 

 Gamma‐Gamma Density, 

 Neutron, and 

 Static and dynamic electromagnetic flow‐meter. 
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The geologic logs collected were used in the interpretation of the lithology for the final well design and 
were utilized by Excelsior to expand their geologic model.  Interpretation of flow logging will be 
summarized in the aquifer testing report.  Copies of the geophysical logs are included in Appendix D. 
 
2.3.3 Lithology 
 
The alluvium consists of clay and sandy silt from land surface to approximately 40 feet; overlying sand 
with silt and gravel and silt with sand to the bedrock contact at approximately 480 feet.  Penetration 
rates in the alluvium were generally between approximately 0.3 and 1.5 minutes per foot.  The upper 
portion of alluvium (from approximately 60 to 110 feet) is comprised of approximately 75 to 80 percent 
granitic clasts and approximately 20 to 25 percent non‐granitic clasts.  The lithology of the granitic clasts 
is consistent with the Texas Canyon quartz monzonite and the non‐granitic clasts are primarily 
sedimentary and metamorphic rocks.  The lower portion of the alluvial unit (below approximately 
110 feet) is comprised of approximately 80 to 90 percent granitic clasts and approximately 10 to 
20 percent non‐granitic clasts. 
 
The Escabrosa Formation was encountered beneath the alluvium at approximately 480 feet.  Drilled 
cuttings from the Escabrosa Formation appeared white and minor concentrations of iron oxides were 
noted.  The Martin Formation was encountered from approximately 520 to 660 feet, appeared gray to 
white in color, and included concentrations of copper and iron oxide minerals.  Penetration rates in the 
Escabrosa and Martin formations were generally between approximately 1.0 and 2.4 minutes per foot; 
no evidence of groundwater was observed during drilling.   
 
The top of the Upper Abrigo Formation was encountered from approximately 660 to 790 feet.  
Penetration rates in the Upper Abrigo Formation were between approximately 0.9 and 1.5 minutes per 
foot.  Based on a change in lithology, the top of the Middle Abrigo Formation was encountered at 
approximately 790 feet and penetration rates decreased (compared to the Upper Abrigo Formation) to 
between approximately 1.6 and 5.3 minutes per foot.  The Lower Abrigo Formation was encountered at 
approximately 1,000 feet.  Penetration rates in the Lower Abrigo Formation were between 
approximately 2.0 and 4.0 minutes per foot.  Well NSH‐009 was planned for a depth of 1,180 feet, but 
drilling was terminated at a depth of 1,060 feet in the Lower Abrigo due to the fact that mineralogical 
interpretation by Excelsior staff indicated that the bottom of the oxide had been reached and the hole 
was advancing into the non‐mineralized sub‐ore body zone.  The Gibson fault was not intercepted by 
Well NSH‐009.  A detailed lithologic log is included in Appendix A.  
 
2.3.4 Well Development 
 
Development of well NSH‐009 was conducted by NEWP and included swabbing, bailing, and pumping.  
Prior to development, the water level was measured at approximately 406 feet on 22 December 2014.  
A tightly‐fitting swab tool was reciprocated on a wireline through the screened interval for 
approximately 2 hours and the solids were bailed from the well.  
 
Well NSH‐009 was developed by pumping on 3 and 4 January 2015.  Prior to development, the static 
water level was measured at approximately 407 feet.  NEWP installed a Grundfos submersible pump 
(model 40S100‐30) with the intake at approximately 595 feet.  Pump and surge development on 
3 January 2015 extended for approximately 2 hours and included 20‐ to 30‐minute pumping periods and 
10‐minute recovery periods.  Purge rates were initially high (approximately 40 gpm) and were allowed 
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to decrease as the pumping water level dropped.  The pump was lowered to approximately 742 feet to 
accommodate more drawdown.  Pump development on 4 January 2015 included pumping for a total of 
approximately 4 hours and pumping periods at approximately 7 and 10 gpm.  Field forms documenting 
well development are included in Appendix C. 
 
2.4 WELL NSH‐010  
 
Well NSH‐010 was sited at location NSH‐CT to characterize the structural block located between the 
Gibson, Chihuahua, and Patagonia faults.  Well NSH‐010 was planned for completion in the upper oxide 
bedrock, with no fault intercepts. 
 
Well NSH‐010 is an open borehole interval well with a planned depth of 750 feet; the well was drilled by 
NEWP using the 50k drilling rig, and the air rotary method.  Upon completion, a PVC liner was installed 
to stabilize the open interval; details are included in Section 2.4.4. 
 
2.4.1 Drilling and Casing Installation  
 
Drilling activities for well NSH‐010 commenced on 30 October 2014; a 20‐inch borehole was drilled to 
20 feet, an LCS casing with a 14‐inch nominal diameter was installed to 20 feet, and neat cement grout 
was installed from 20 feet to land surface.   
 
Borehole drilling continued from 31 October to 1 November 2014 using a 13‐inch diameter air‐rotary 
hammer bit to 546 feet.  Installation of the 8‐inch nominal diameter LCS intermediate casing was 
completed on 1 November 2014, neat cement grout was installed to approximately 486 feet, and high‐
solids bentonite grout was installed to land surface. 
 
Bedrock borehole drilling commenced on 2 November 2014 using a 7⅞‐inch air‐rotary hammer bit; the 
borehole was completed on 3 November 2014 to a depth of 720 feet.  
 
Well completion field forms are included in Appendix B, an as‐built well diagram is included as Figure 6, 
and construction details are summarized in Table I. 
 
2.4.2 Geophysical Logging  
 
A geophysical logging survey of open borehole interval of well NSH‐010 was conducted by IDS‐Colog on 
4 November 2014; however, an obstruction in the borehole at approximately 660 feet prevented logging 
the entire borehole.  The geophysical survey included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Electrical Resistivity, and  

 Sonic. 
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of the geophysical logs are included in Appendix D. 
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2.4.3 Lithology 
 
The borehole penetrated the bottom of the alluvium at approximately 490 feet.  Penetration rates in the 
alluvium were generally between approximately 0.5 and 1.2 minutes per foot, but rates as slow as 
2.25 minutes per foot were observed over short intervals.  The alluvium consists of sandy lean clay with 
gravel from land surface to approximately 10 feet, silty sand with gravel from approximately 10 to 
40 feet, sand with silt and gravel from approximately 40 feet to 70 feet, sand with gravel from 
approximately 70 feet to 180 feet, silty sand from approximately 180 feet to 230 feet, and sand with silt 
from 230 feet to 490 feet.  There was no evidence of saturation in the alluvium. 
 
The Escabrosa Formation was completely penetrated by the borehole, and the top of the Martin 
Formation was encountered at approximately 610 feet.  Penetration rates in bedrock were between 
approximately 0.6 and 1.75 minutes per foot to a total depth of approximately 720 feet in the Martin 
Formation.  Fault gouge was observed in the drilled cuttings at approximately 620 feet, which was 
interpreted to be a minor fault along the bedding plane between the Escabrosa and the Martin 
formations.  A detailed lithologic log is included in Appendix A.  
 
2.4.4 Borehole Clean Out and Liner Installation 
 
On 14 February 2015, NEWP mobilized to well NSH‐010 with the 50k drilling rig.  Initially, the dual‐tube 
reverse air‐rotary drilling method was used to clean out the borehole to total depth from the top of 
obstruction at approximately 610 feet.  Initial discharge was described as bentonite grout fluids and 
bentonite solids with drilled cuttings consistent with the bedrock lithology.  After the initial cleanout, an 
obstruction in the borehole was measured at approximately 600 feet on 15 February 2015 and the well 
was cleaned out to total depth using the same drilling method.  However, another obstruction was 
measured at approximately 620 feet after the second cleanout.  On 16 February 2015, NEWP changed to 
the conventional direct air‐rotary drilling method to clean out the borehole using stiff foam drilling fluid; 
however, the obstruction was measured at approximately 608 feet after cleanout activities.  On 
17 February 2015, the rig was converted to drill by the dual‐tube reverse air‐rotary method and 
bentonite‐based drilling fluid was used to stabilize the borehole to total depth during cleanout.  After 
removing the bit, the borehole was open past the previous obstructions and installation of the liner 
commenced. 
 
A 6‐inch nominal diameter PVC liner (schedule 40 wall thickness) was installed on 17 February 2015 to a 
depth of approximately 699 feet.  The design of the liner included screened intervals (0.100 inch‐wide 
horizontal perforations) from approximately 379 to 599 feet and from 639 to 699 feet with a PVC 
bottom cap.  A blank interval of casing was installed between approximately 599 and 639 feet as an 
optional pump gallery to protect pump equipment due to potential fill re‐entering the borehole.  An as‐
built diagram for NSH‐010 is included as Figure 6. 
 
2.4.5 Well Development 
 
After drilling to the total depth, the borehole was developed by airlift for approximately 3 hours with the 
bit at the bottom of the borehole on 3 November 2014.  The concentration of solids in the discharge 
generally increased over the development period from approximately 30 to 120 ml/L, with the high 
concentration of 200 ml/L.  The solids appeared consistent with the lithology of the bedrock drilled 
cuttings.  After airlift development, the water level was observed to slowly recover from approximately 
579 feet to approximately 558 feet on 4 November 2014. 
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Well development included installation of a submersible pump (Grundfos model 40S100‐30) to 
approximately 675 feet on 5 March 2015.  The water level prior to development was 552 feet and the 
initial discharge was bentonite‐based drilling fluid.  Water was added to the well to thin the fluids while 
pumping.  Development also included several pumping and recovery periods.  At the end of the day, the 
pumping water level was approximately 655 feet at a discharge rate of approximately 1 gpm.  On 
6 March 2015, the static water level was approximately 567 feet prior to development activities which 
included pumping and recovery periods.  Generally, pumping water levels were approximately 655 feet 
after 30 minutes of pumping and the discharge rate had reduced from approximately 5 gpm to less than 
1 gpm over the pumping period.  The discharge was clear and free of sand at the end of the 
development period.   
 
Additional development was conducted at NSH‐010 using chemical dispersants on 16 April 2015.  NEWP 
added approximately 1.75 gallons of chemical dispersant (AquaClear PFD manufactured by Baroid) to 
the well, then added approximately 200 gallons of water.  The chemical dispersant was distributed in 
the well by swabbing; after swabbing, the well was pumped at 4 gpm for 6 hours.  Field forms 
documenting well development are included in Appendix C. 
 
2.5 WELL NSH‐011 
 
Well NSH‐011 was primarily sited for the purpose of identifying alluvial lithology and the depth to 
bedrock east of the mineralized area.  The secondary purpose of NSH‐011 was the installation of an 
alluvial piezometer to monitor water levels in this region.  Well NSH‐011 was planned for completion at 
a depth of 720 feet.  Excelsior provided oversight for the drilling and installation of NSH‐011 which was 
drilled to a depth of 602 feet.  Based on Excelsior records, bedrock was encountered at approximately 
545 feet and NSH‐011 was completed as a nominal 2‐inch piezometer to a total depth of 540 feet with a 
screened interval from 500 to 540 feet.   
 
Geophysical logging was conducted by IDS‐Colog on 4 November 2014 prior to installation of the well 
and included the following logs: 

 Caliper/Gamma/Temperature/Conductivity; 

 Electrical Resistivity; and 

 Sonic. 
 

The well was developed by the bailer method by Haley & Aldrich staff on 29 and 30 April 2015.  Depth to 
water prior to development was approximately 494 feet.  A total of approximately 24 gallons was 
purged from the well.  Field forms documenting well development are included in Appendix C.    
 
Copies of the geophysical logs are included in Appendix D. 
 
2.6 WELL NSH‐012  
 
Well NSH‐012 was sited at location NSH‐CU for the purpose of characterizing groundwater conditions in 
the alluvium in the northeastern area of the North Star Deposit.   
 
Well NSH‐012 is a 4‐inch cased well with a planned depth of 445 feet; the well was drilled by NEWP 
using the 50k drilling rig and the air rotary method.   
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2.6.1 Borehole Drilling and Well Installation 
 
Drilling activities for well NSH‐012 commenced on 3 November 2014.  A 20‐inch diameter borehole was 
drilled to 20 feet, LCS surface casing with a 14‐inch nominal diameter was installed to 20 feet, and neat 
cement grout was installed from 20 feet to land surface.   
 
Borehole drilling continued on 9 November 2014 using a 10‐inch diameter air‐rotary hammer bit to 
504 feet.  Installation of well NSH‐012 was conducted on 10 November 2014 after geophysical logging 
was completed.  The well included 4‐inch nominal diameter LCS blank casing installed to 430 feet and 
the screened interval extended from 430 to 490 feet.  Filter pack was installed from the bottom of the 
borehole to 422 feet, transition sand was installed to 409 feet, and high‐solids bentonite grout was 
installed to land surface.   
 
The top of the high‐solids bentonite grout had dropped to approximately 220 feet by 20 November 
2014.  To complete the well, bentonite chips and high‐solids bentonite grout were installed to land 
surface. 
 
Well completion field forms are included in Appendix B, an as‐built well diagram is included as Figure 7, 
and construction details are summarized in Table I. 
 
2.6.2 Geophysical Logging 
 
A geophysical logging survey was conducted by IDS‐Colog at well NSH‐0012 on 10 November 2014 and 
included the following logs: 

 Caliper/Gamma. 
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of the geophysical logs are included in Appendix D. 
 
2.6.3 Lithology 
 
The alluvium consists of primarily sand and gravel from land surface to approximately 502 feet overlying 
the Escabrosa Formation; the total depth of the borehole was 504 feet.  Penetration rates in the 
alluvium were generally between approximately 0.3 and 2.0 minutes per foot.  No water was observed 
during drilling activities.  A detailed lithologic log is included in Appendix A. 
 
2.6.4 Well Development 
 
Development of well NSH‐012 was conducted by NEWP and included bailing.  Approximately 2 gallons of 
fluid was bailed from the well on 22 December 2014.  No groundwater was observed in the well.  The 
observations made at this location indicate that the water observed at higher elevations in nearby wells 
is likely fed by a deeper source of groundwater with a higher piezometric head.  Field forms 
documenting well development are included in Appendix C. 
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2.7 WELL NSH‐013 
 
Well NSH‐013 was sited at location NSH‐BW to expand the existing cluster of wells (NSH‐003 and NSH‐
006) located in the structural block between the Mojave #1, Patagonia, Atacama, and Forty Mile faults.  
Well NSH‐013 was planned as an upper oxide bedrock test well and was expected to intercept the 
Mojave #1 fault. 
 
NSH‐013 is an open borehole interval well with a planned depth of 1,135 feet, and was drilled by NEWP 
using the 50k drilling rig and the air‐rotary method.   
 
2.7.1 Drilling and Casing Installation 
 
Drilling activities for well NSH‐013 commenced on 4 November 2014.  A 20‐inch diameter borehole was 
drilled to 20 feet, LCS surface casing with a 14‐inch nominal diameter was installed to 20 feet, and neat 
cement grout was installed from 20 feet to land surface.   
 
Borehole drilling continued on 4 November 2014 using a 13‐inch diameter air‐rotary hammer bit to 
650 feet.  The 8‐inch nominal diameter LCS intermediate casing was installed to approximately 646 feet 
on 5 November 2014.  Neat cement grout was installed from approximately 597 to 646 feet and high‐
solids bentonite grout was installed to land surface.  The casing installation was completed on 
6 November 2014. 
 
Bedrock drilling commenced on 7 November 2014.  The borehole was drilled with a 7⅞‐inch hammer bit 
to a total depth of approximately 1,070 feet, and was completed on 7 November 2014. 
 
On 13 December 2014, the level of the cement in the annulus was observed to have dropped to 
approximately 75 feet.  The annulus was filled with ⅜‐inch bentonite chips to approximately 67 feet and 
Tacna gravel was installed to surface.   
 
Well completion field forms are included in Appendix B, an as‐built well diagram is included as Figure 8, 
and construction details are summarized in Table I.   
 
2.7.2 Geophysical Logging 
 
A geophysical survey of the open borehole interval of well NSH‐013 was conducted by IDS‐Colog from 
7 to 8 November 2014.  The geophysical survey included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Sonic, 

 Electrical Resistivity, 

 Acoustic Borehole Televiewer, 

 Gamma‐Gamma Density, and 

 Neutron. 
 
After completion of the initial set of geophysical logs, equipment was set up for flow testing of the 
borehole.  Ambient flow meter testing was performed using a corehole dynamic flow‐meter (CDFM) 
tool.  Injection was started at approximately 9 gpm and continued for approximately 3 hours.  The well 
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was then allowed to recover for approximately 1.5 hours.  The flow logging survey included the 
following logs: 

 CDFM Ambient, and 

 CDFM Injection (9.55 gpm). 
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of the geophysical logs are included in Appendix D.   
 
2.7.3 Lithology 
 
The borehole penetrated the bottom of the alluvium at approximately 600 feet.  Penetration rates in the 
alluvium were generally between approximately 0.5 and 1.2 minutes per foot.  The alluvium consists of 
gravel with clay and sand from land surface to approximately 600 feet.  The upper portion of alluvium 
(to approximately 290 feet) is comprised of approximately 50 percent granitic clasts and approximately 
50 percent non‐granitic clasts.  The lithology of the granitic clasts is consistent with the Texas Canyon 
quartz monzonite, and the non‐granitic clasts are primarily sedimentary and metamorphic rocks.  The 
lithology of the lower alluvium is primarily granitic.  During drilling of the borehole for the intermediate 
casing, there was no evidence of saturation in the alluvium.   
 
The Martin Formation was penetrated from 600 to 800 feet overlying an interval of the Escabrosa 
Formation to approximately 840 feet.  The Martin Formation was observed again from approximately 
840 to 950 feet overlying an interval of the Texas Canyon quartz monzonite from approximately 950 to 
1,000 feet.  The Martin Formation was observed again from approximately 1,000 to 1,070 feet and 
included a short interval of the Texas Canyon quartz monzonite from 1,050 to 1,060 feet.  Penetration 
rates in the bedrock were relatively consistent between approximately 1.0 and 1.8 minutes per foot.  
Well NSH‐013 intercepted the Mojave #1 fault at approximately 840 to 850 feet.  A detailed lithologic 
log is included in Appendix A. 
 
2.7.4 Well Development  
 
After drilling to the total depth, the borehole was briefly developed by airlift with the bit approximately 
20 feet off the bottom of the borehole on 7 November 2014.  The amount of solids in the discharge was 
minor, and decreased over each development cycle from approximately 1.9 ml/L to less than 0.1 ml/L. 
 
On 12 January 2015, NEWP installed a submersible pump (Grundfos, model 40S 100‐30) to 
approximately 747 feet.  The well was initially purged at approximately 20 gpm for approximately 
2 hours resulting in a drawdown of approximately 90 feet.  Following the initial purge, the well was 
repeatedly pumped and allowed to recover.  The well was developed by pumping for a total of 
approximately 3 hours on 12 January 2015.  At the end of the pumping, the discharge was generally 
clear with trace solids; however, additional pump development with a larger pump was recommended 
to Excelsior.   
 
On 22 February 2013, additional pump development was conducted with a larger pump (Grundfos, 
model 85S 200‐18) installed to approximately 869 feet.  Pump development consisted of pumping at 
approximately 20 gpm; recovery for 15 minutes; pumping at 30 gpm for 45 minutes; recovery for 
15 minutes; pumping at 40 gpm for 45 minutes; recovery for 15 minutes; and pumping at 40 gpm again 
for 45 minutes.  The total drawdown at the end of the pumping was approximately 201 feet.  Field forms 
documenting well development are included in Appendix C. 
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2.8 WELL NSH‐014  
 
Well NSH‐014 was sited at location NSH‐DN to characterizing the interior of the structural block located 
between the Gibson, Chihuahua, and Patagonia faults, and was planned for completion in the sulfide 
zone below the oxide bedrock.  The initial borehole for well NSH‐014 was abandoned due to equipment 
failure and replaced by well NSH‐014B at approximately the same location.   
 
NEWP used the 685 drilling rig for drilling and well installation activities.   
 
2.8.1 Borehole Drilling and Abandonment 
 
Drilling activities for NSH‐014 commenced on 8 November 2014.  A 20‐inch diameter borehole was 
drilled to 20 feet, LCS surface casing with a 12‐inch nominal diameter was installed to 20 feet, and neat 
cement grout was installed from 20 feet to land surface.   
 
Borehole drilling for NSH‐014 continued on 8 November 2014 using a 10‐inch diameter air‐rotary 
hammer bit which penetrated the bottom of the alluvium at approximately 480 feet.  The borehole 
could not be advanced deeper than approximately 740 feet on 9 November 2014 and the tools were 
removed for inspection.  The drill bit had separated from the hammer; NEWP attempted to remove the 
drill bit without success and abandoned the borehole on 10 November 2014.  The borehole for NSH‐014 
was abandoned by the installation of high‐solids bentonite grout and neat cement by NEWP on 
10 November 2014 as directed by Excelsior. 
 
2.8.2 Lithology 
 
Penetration rates in the alluvium were generally between approximately 0.3 and 0.6 minutes per foot.  
The alluvium consists of clay with gravel and sand from land surface to approximately 50 feet overlying 
gravel with sand to approximately 480 feet.  The alluvial lithology is primarily comprised of clasts 
consistent with the Texas Canyon quartz monzonite; non‐granitic alluvial clasts include primarily 
sedimentary and metamorphic rocks. 
 
Borehole drilling continued and the Martin Formation was fully penetrated from approximately 490 to 
645 feet.  Drilled cuttings from the Escabrosa Formation include gray dolomite and limestone with 
magnetite‐bearing tactite and include copper and iron oxide minerals.  The Upper Abrigo Formation was 
encountered at approximately 645 feet, appeared green to white in color, and included concentrations 
of copper and iron oxide minerals.  Penetration rates in the Escabrosa and Martin formations were 
generally between approximately 0.7 and 1.7 minutes per foot and no evidence of groundwater was 
observed during drilling. 
 
2.9 WELL NSH‐014B 
 
Well NSH‐014B was sited adjacent to the abandoned NSH‐014 as a replacement for the lost hole and 
was drilled for the same purpose as Well NSH‐014.  NSH‐014 is 4‐inch cased well with a planned depth 
of 1,135 feet, and was drilled by NEWP using the 685 drilling rig and the air and mud‐rotary methods. 
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2.9.1 Drilling and Well Installation 
 
Drilling activities for well NSH‐014B commenced on 10 November 2014.  A 20‐inch diameter borehole 
was drilled to 20 feet, LCS surface casing with a 12‐inch nominal diameter was installed to 20 feet, and 
neat cement grout was installed from 20 feet to land surface.   
 
Drilling commenced with a 10‐inch air rotary hammer bit on 10 November 2014; borehole instability 
observed on 12 November 2014 required the use of the mud rotary drilling method with 9⅞‐inch 
tri‐cone bit from approximately 1,002 feet to the target depth. 
 
Installation of well NSH‐014B was completed on 21 November 2014 after geophysical logging.  The well 
included 4‐inch nominal diameter LCS; blank casing installed to 1,180 feet and the screened interval 
extended from 1,180 to 1,260 feet.  Filter pack was installed to approximately 1,170 feet, transition sand 
to approximately 1,160 feet, and high‐solids bentonite grout was installed to land surface. 
 
The top of the high‐solids bentonite grout in the annulus was observed to have dropped to 
approximately 65 feet on 23 November 2014.  A 5‐foot interval of bentonite chips was installed to 
60 feet and alternating layers of pea gravel, Tacna gravel and bentonite chips were installed to land 
surface.   
 
Well completion field forms are included in Appendix B, an as‐built well diagram is included as Figure 9, 
and construction details are summarized in Table I.  
 
2.9.2 Geophysical Logging  
 
A geophysical logging survey of the borehole for well NSH‐014B was conducted by IDS‐Colog on 
11 November 2014.  Prior to logging, the water level was measured at approximately 563 feet.  The 
geophysical survey was completed 4 November 2014 and included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Electrical Resistivity, and 

 Sonic. 
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of the geophysical logs are included in Appendix D. 
 
2.9.3 Lithology 
 
The alluvium lithology was the same as encountered in the adjacent NSH‐014.  The top of the Martin 
Formation was encountered at approximately 490 feet and included gray dolomite with magnetite‐
bearing tactite to approximately 645 feet.  The Upper Abrigo, which included green amphibole‐chlorite 
tactite/hornfels with iron oxide minerals, was encountered from 645 to 960 feet.  Penetration rates in 
the Martin and Upper Abrigo formations were between approximately 0.9 and 1.9 minutes per foot.   
 
Based on a change in lithology to a brown garnet‐epidote tactite, the top of the Middle Abrigo 
Formation was interpreted at approximately 960 feet.  The Lower Abrigo Formation, consisting of 
primarily black‐colored hornfels with abundant quartz veins and minor to moderate amounts of iron 



 

22 

oxides, was encountered at 1,000 feet.  Due primarily to the change in the drilling method at 1,000 feet, 
penetration rates decreased (compared to the Upper Abrigo Formation) to between approximately 3 
and 48 minutes per foot to a total depth of approximately 1,277 feet on 19 November 2014.  A detailed 
lithology log is included in Appendix A.   
 
2.9.4 Well Development 
 
After installation of well NSH‐014B, the heavy mud in the borehole was purged by NEWP by airlift and a 
dispersant (Baroid AquaClear PFD) was added to the well to break down the remaining drilling fluids.  
Additional airlift development was conducted by BJ Drilling between 9 January 2015 and 12 January 
2015; the airline was installed to approximately 1,100 feet and the well was purged to the bottom of the 
airline followed by slow recovery.  Field forms documenting well development are included in 
Appendix C. 
 
2.10 WELL NSH‐015  
 
Well NSH‐015 was sited at location NSH‐CJ to characterize the Black Rock fault, a significant north‐south 
trending structural feature that is otherwise poorly constrained on‐site.  Well NSH‐015 was planned for 
completion in the upper bedrock with the intention of penetrating the Black Rock fault at a depth of 
approximately 600 feet.   
 
NSH‐015 was planned and completed as an open borehole well design with a planned depth of 817 feet, 
and was drilled by NEWP using the 50k drilling rig and the air‐rotary method.   
 
2.10.1 Drilling and Casing Installation  
 
Drilling activities for well NSH‐015 commenced on 11 November 2014.  A 20‐inch diameter borehole was 
drilled to 20 feet, LCS surface casing with a 14‐inch outside diameter (0.25‐inch wall thickness) was 
installed to 20 feet, and neat cement grout was installed from 20 feet to land surface.   
 
Borehole drilling continued on 12 November 2014 using a 12‐inch diameter air‐rotary hammer bit to 
approximately 585 feet.  The intermediate 8⅝‐inch outside diameter LCS casing (0.25‐inch wall 
thickness) was installed to approximately 585 feet on 13 November 2014.  After the casing was installed, 
neat cement grout was installed from approximately 514 feet to 577 feet, and high‐solids bentonite 
grout was installed from 514 feet to land surface.  The casing installation was completed on 
14 November 2014.  
 
Drilling of the 7⅞‐inch borehole into bedrock commenced on 14 November 2014 and was drilled to a 
total depth of approximately 820 feet.   
 
On 24 November 2014, the level of the bentonite grout in the annulus was observed to have dropped to 
approximately 85 feet.  Bentonite chips were installed to 82 feet and ⅜‐inch pea gravel was installed to 
land surface.   
 
Well completion field forms are included in Appendix B, an as‐built well diagram is included as Figure 10, 
and construction details are summarized in Table I. 
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2.10.2 Geophysical Logging 
 
Geophysical logging of the open borehole interval of well NSH‐015 was conducted by IDS‐Colog on 
15 November 2014.  The geophysical survey included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Sonic, 

 Electrical Resistivity, 

 Acoustic Borehole Televiewer, 

 Gamma‐Gamma Density, and 

 Neutron. 
 
After completion of the initial set of geophysical logs, equipment was set up on site for flow testing.  
Ambient flow‐meter testing was performed with a spinner flow meter tool.  Injection started at 
approximately 7.4 gpm and was increased up to 11 gpm.  The water level could only be raised 
approximately 2.7 feet.  Flow logging was postponed so that a higher capacity pump could be used to 
increase the rate of injection.  On 21 November 2014, dynamic flow logging resumed with an injection 
rate goal of 50 gpm.  Four runs using the spinner tool were conducted with injection rates ranging from 
36 gpm to 40 gpm. 

 CDFM: Ambient, and 

 Spinner: Injection (40 gpm). 
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of geophysical logs are included in Appendix D. 
 
2.10.3 Lithology  
 
The borehole penetrated the bottom of the alluvium at approximately 370 feet.  Penetration rates in the 
alluvium were between approximately 0.4 and 1.3 minutes per foot.  The alluvium consists of sand with 
gravel from land surface to approximately 370 feet.  The upper portion of alluvium (to approximately 
240 feet) is comprised of approximately 50 percent granitic clasts and approximately 50 percent non‐
granitic clasts.  The lithology of the granitic clasts is consistent with the Texas Canyon quartz monzonite, 
and the non‐granitic clasts are primarily sedimentary and metamorphic rocks.  The lithology of the lower 
alluvium is primarily granitic. 
 
The Texas Canyon quartz monzonite was encountered underlying the alluvium at approximately 
370 feet and extended to approximately 800 feet.  Below the Texas Canyon quartz monzonite, the 
Middle Abrigo Formation extended to the total borehole depth of 820 feet.  Penetration rates in the 
bedrock ranged between approximately 0.8 to 2.2 minutes per foot.  A detailed lithologic log is included 
in Appendix A.  
 
The Black Rock fault was not intersected in the NSH‐015 borehole and subsequent review of the 
geologic model indicates that the anticipated location of the fault plane may be offset east of the 
NSH‐015, NSH‐016, NSH‐017 cluster. 
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2.10.4 Well Development 
 
Pump development was conducted at NSH‐015 on 10 January 2014.  NEWP installed a submersible 
pump (Grundfos, model 40S 100‐30) to approximately 653 feet.  The well was initially purged at 
approximately 30 gpm for approximately 2.5 hours.  The pump was shut off and the well was allowed to 
recover for approximately 10 minutes.  The pump was turned on for a second time and allowed to pump 
for 10 more minutes.  On 13 February 2013, 4 hours of airlift development was conducted by BJ Drilling 
primarily to evaluate borehole stability.  Field forms documenting well development are included in 
Appendix C. 
 
2.11 WELL NSH‐016  
 
Well NSH‐016 was sited at location NSH‐CJ to characterize the porphyry quartz monzonite west of the 
Black Rock fault.   
 
NSH‐016 was planned and completed as an open borehole well design with a planned depth of 820 feet 
and was drilled by NEWP using the 50k drilling rig and the air‐rotary method.  Upon completion, a PVC 
liner was installed to stabilize the open interval; details are included in Section 2.11.4. 
 
2.11.1 Drilling and Casing Installation 
 
Drilling activities for well NSH‐016 commenced on 15 November 2014.  A 20‐inch diameter borehole was 
drilled to 20 feet, LCS surface casing with a 14‐inch outside diameter (0.25‐inch wall thickness) was 
installed to 20 feet, and neat cement grout was installed from 20 feet to land surface.   
 
Borehole drilling was continued on 15 November 2014 using a 12¾‐inch diameter air‐rotary hammer bit 
to a depth of approximately 580 feet on 16 November 2014.   
 
The intermediate 8⅝‐inch outside diameter (0.25‐inch wall thickness) LCS casing was installed to 
580 feet on 16 November 2014.  Prior to installation of the casing, bentonite chips were installed in the 
borehole from approximately 571 to 580 feet.  Neat cement grout was installed in the annulus from 523 
to 571 feet, and high‐solids bentonite grout was installed from approximately 523 feet to land surface.  
 
Bedrock borehole drilling commenced on 18 November 2014 using a 7⅞‐inch air‐rotary hammer bit; the 
borehole was completed to a depth of 820 feet on 19 November 2014.     
 
On 24 November 2014, the level of the cement‐bentonite grout in the annulus was observed to have 
dropped to approximately 90 feet.  The annulus was filled with ⅜‐inch bentonite chips to approximately 
4 feet and ⅜‐inch pea gravel was installed to surface. 
 
Well completion field forms are included in Appendix B, an as‐built well diagram is included as Figure 11, 
and construction details are summarized in Table I. 
 
2.11.2 Geophysical Logging  
 
Geophysical logging of the open borehole interval at well NSH‐016 was conducted by IDS‐Colog and 
started 19 November 2014.  The total depth reached by logging tools was 815 feet.  The geophysical 
survey included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, 
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 Sonic,  

 Electrical Resistivity, 

 Acoustic Borehole Televiewer, and  

 CDFM Ambient. 
 
After completion of the initial geophysical logging, equipment was set up on site for flow testing.  
Ambient flow meter testing was performed with a CDFM tool; dynamic flow testing was performed 
using a spinner tool.  Injection was started at approximately 80 gpm for dynamic flow logging with 
spinner tool.  The spinner tool was not functioning correctly and dynamic flow logging was on hold till 
21 November 2015.  When dynamic flow logging commenced, the tooling was unable to get past 
694 feet due to a blockage and dynamic flow logging was not completed.   
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of the geophysical logs are included in Appendix D. 
 
2.11.3 Lithology 
 
The borehole penetrated the bottom of the alluvium at approximately 400 feet.  Penetration rates in the 
alluvium were between approximately 0.5 and 1 minute per foot, but rates as slow as 1.4 minutes per 
foot were observed over short intervals.  The alluvium consists of clayey sand from land surface to 
approximately 30 feet, sand with gravel from 30 feet to 260 feet, and sand 260 feet to 400 feet.  There 
was no evidence of saturation in the alluvium. 
 
The Texas Canyon quartz monzonite was encountered underlying the alluvium and was the only 
formation encountered.  Penetration rates in bedrock were between approximately 0.8 and 2.0 minutes 
per foot to a total depth of approximately 820 feet in the Texas Canyon quartz monzonite.  Although 
groundwater was observed during drilling, the water level was difficult to estimate due to the drilling 
method.  The discharge rate of groundwater was not observed to increase significantly with depth.  A 
detailed lithologic log is included in Appendix A. 
 
2.11.4 Borehole Cleanout and Liner Installation 
 
On 18 February 2015, NEWP mobilized to well NSH‐016 with the 50k drilling rig and used several 
methods to clean out the borehole which had an obstruction at 690 feet.  During cleanout, the 
obstruction material appeared consistent with the lithology of the drilled cuttings from the Texas 
Canyon quartz monzonite, small porphyry gravels.  Borehole was cleaned down to the original total 
depth of 820 feet.  
 
After NEWP tripped all tooling out of the borehole, IDS‐Colog ran a caliper log of the borehole and the 
bottom of the borehole was tagged at 810 feet with caliper tool.  During installation of the PVC liner, the 
borehole had collapsed and the liner could not be installed past 710 feet.  On 19 February 2015, the 
liner installation was completed.  The design of the liner included screened intervals (0.100 inch‐wide 
horizontal perforations) from approximately 301 to 601 feet and from 641 to 701 feet, with a bottom 
cap at approximately 701 feet.  The blank interval of casing was installed between approximately 601 
and 641 feet as an optional pump gallery due to potential fill re‐entering the borehole.  The well as‐built 
diagram for NSH‐016 is included as Figure 11.   
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2.11.5 Well Development 
 
Pump development was conducted on 11 January 2015.  Prior to pumping, the static water level was 
approximately 601 feet.  The maximum pumping rate was approximately 34 gpm with a total drawdown 
of approximately 7 feet.   
 
Airlift development was conducted on 23 January 2015 primarily to test the stability of the open 
borehole interval.  With the airline installed to approximately 740 feet, discharge reached a rate of 
approximately 30 gpm with the returned sample consisting of approximately half sand and half gravel.  
Airline was raised to 680 feet with discharge rates reaching 10 gpm.  Field forms documenting well 
development are included in Appendix C. 
 
2.12 WELL NSH‐017 
 
Well NSH‐017 was sited at location NSH‐CK to characterize the interior of the structural block and the 
metasedimentary rocks between the Black Rock and Sonora faults, south of the Atacama fault.  NSH‐017 
is a 6‐inch cased well design with a planned depth of 1,230 feet, and was drilled by NEWP using the 50k 
drilling rig and the air‐rotary method.   
 
2.12.1 Borehole Drilling and Well Installation 
 
Drilling activities for well NSH‐017 commenced on 19 November 2014.  A 20‐inch diameter borehole was 
drilled to a depth of 20 feet, LCS surface casing with a 14‐inch nominal diameter was installed to 20 feet, 
and neat cement grout was installed to land surface.   
 
Borehole drilling continued on 20 November 2014 using a 12‐inch diameter air‐rotary hammer bit which 
was replaced by an 11⅝‐inch tri‐cone bit at 930 feet due to excessive water production.  
 
Installation of well NSH‐017 commenced on 5 December 2014 after geophysical logging was completed 
in the borehole.  The well construction materials consisted of 6‐inch nominal diameter LCS; blank casing 
was installed to 940 feet and the screened interval extended from 940 to 1,181 feet.  Filter pack was 
installed to 930 feet, transition sand was installed to 919 feet, and high‐solids bentonite grout was 
installed to 382 feet.  Above the high‐solids bentonite grout, 22 feet of bentonite chips were installed, 
and Tacna gravel and ⅜‐inch pea gravel were installed to land surface.  
 
2.12.2 Geophysical Logging 
 
Geophysical logging was conducted in the borehole of well NSH‐017 by IDS‐Colog and commenced on 
3 December 2014.  The geophysical survey was completed 4 December 2014 and included the following 
logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Electrical Resistivity,  

 Sonic,  

 Acoustic Borehole Televiewer, 

 Optical Borehole Televiewer, 

 CDFM: Ambient, and 

 CDFM: Injection (average rates per survey were between approximately 74 to 78 gpm). 
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The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of the geophysical logs are included in Appendix D.   
 
2.12.3 Lithology 
 
The borehole penetrated the bottom of the alluvium at approximately 420 feet.  Penetration rates in the 
alluvium were generally between approximately 0.6 and 1.8 minutes per foot.  The alluvium consists of 
clayey sand with gravel from land surface to approximately 20 feet bls overlying sand with gravel to 
approximately 420 feet.  The upper portion of alluvium (from approximately 20 to 250 feet) is comprised 
of approximately 50 to 60 percent granitic clasts and approximately 40 to 50 percent non‐granitic clasts.  
The lithology of the granitic clasts is consistent with the Texas Canyon quartz monzonite and the non‐
granitic clasts are primarily sedimentary and metamorphic rocks.  The lower portion of the alluvial unit 
(below approximately 250 feet) is comprised of approximately 95 percent granitic clasts and 
approximately 5 percent non‐granitic clasts. 
 
The Texas Canyon quartz monzonite was encountered underlying the alluvium at approximately 
420 feet.  From the alluvium contact to 1,030 feet, the formations alternate between the Middle Abrigo 
Formation and dikes of the Texas Canyon quartz monzonite.  The Texas Canyon quartz monzonite is 
present between 460 feet and 550 feet, 630 feet and 720 feet, 740 feet and 760 feet, and sporadically 
between 780 feet and 830 feet.  The Middle Abrigo Formation is present between 550 feet and 630 feet, 
720 feet and 740 feet, 760 feet and 780 feet, sporadically between 780 feet and 830 feet, and 830 feet 
and 1030 feet.  Penetration rates in the Texas Canyon quartz monzonite were generally between 
approximately 2.1 and 5.4 minutes per foot, and within the Middle Abrigo Formation between 1.4 and 
29.4 minutes per foot.  From 1,030 to 1,200 feet was the Lower Abrigo Formation, which had 
penetration rates between approximately 1.3 and 13.2 minutes per foot. 
 
Well NSH‐017 appears to have intersected the Black Rock fault at a depth of 515 feet based on 
interpretation of Optical Borehole Image (OBI) data.  The borehole encountered significant water 
production at a depth of 790 feet.  The borehole was terminated at a depth of 1,200 feet based on 
mineralogical observations made by Excelsior.  An unanticipated structure that is sub‐parallel to the 
bedding plane dip was encountered at a depth of 1,000 feet based on interpretation of Acoustic 
Borehole Imaging (ABI) data.  A detailed lithology log is included in Appendix A.  
 
The occurrence of groundwater during drilling was first noted in the 760‐ to 780‐foot interval; no 
makeup water was being used and approximately 50 gpm of water discharged with the drilled cuttings.  
The penetration rate in this interval was approximately 3.9 minutes per foot.  At 920 feet, groundwater 
production increased to an estimated 250 gpm and continued to increase to approximately 300 gpm.  
 
2.12.4 Well Development 
 
Development of Well NSH‐017 was conducted 7 January 2015 using the Grundfos 40S 100‐30 pump.  
The development consisted of pumping the well using approximately 30‐minute pumping intervals with 
a 20‐minute surge period between pumping.  On 7 January 2015, with the pump set at approximately 
926 feet, the pumping rates were increased from 5 gpm to the maximum pumping capacity of 30 gpm.  
The pump was raised to approximately 713 feet, and was pumped and surged repeatedly for a duration 
of 25 minutes at maximum capacity of 32 gpm with a 45 minute recovery.  Pumping continued for 
approximately three hours at rates between approximately 10 and 32 gpm. 
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On 27 January 2015, NSH‐017 was developed again using the Grundfos 85S 200‐30.  With the pump 
installed to approximately 931 feet, the well was pumped at approximately 80 gpm for 3.75 hours; 
maximum drawdown during development was approximately 64 feet.  At the beginning of the 
development period, the water included 0.1 ml/L of sand with turbid water (182 nephelometric turbidity 
units [NTU]).  At the end of the development period, the discharge was clear and free of sand.  Field 
forms documenting well development are included in Appendix C. 
 
2.13 WELL NSH‐018 
 
Well NSH‐018 was sited at location NSH‐CV to characterize the lower oxide bedrock zone to the east of 
the planned in‐situ recovery area.  Well NSH‐018 was not planned to intersect any significant structures. 
 
NSH‐018 is a 4‐inch cased‐hole design with a planned depth of 1,565 feet and was drilled by NEWP using 
the 685 drilling rig and the air‐rotary method.   
 
2.13.1 Borehole Drilling and Well Installation 
 
Drilling activities for well NSH‐018 commenced on 23 November 2014.  A 20‐inch diameter borehole was 
drilled to 20 feet, LCS surface casing with a 12‐inch nominal diameter was installed to 20 feet, and neat 
cement grout was installed from 20 feet to land surface.   
 
Borehole drilling continued on 24 November 2014 using a 10‐inch diameter air‐rotary hammer bit and 
was drilled to 960 feet before the bit was changed to 9⅞‐inch tri‐cone due to water production.  The 
borehole was drilled to a total depth of 997 feet. 
 
Installation of well NSH‐018 commenced on 7 December 2014 after geophysical logging was completed.  
The well included 4‐inch nominal diameter LCS; blank casing was installed to 610 feet and the screened 
interval extended from 610 to 992 feet.  The filter pack was installed from total depth of the borehole to 
599 feet, transition sand was installed to 589 feet, bentonite chips were installed to 564 feet, and 
formation stabilizer consisting of ⅜‐inch pea gravel and Tacna gravel was installed to land surface.  
 
2.13.2 Geophysical Logging  
 
Geophysical logging was completed in the borehole of well NSH‐018 by IDS‐Colog and commenced on 
6 December 2014.  The geophysical survey was completed 6 December 2014 and included the following 
logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Electrical Resistivity,  

 Sonic, and 

 Acoustic Borehole Televiewer (two files: initial analysis and after additional processing). 
 
Flow logging was conducted by IDS‐Colog on 7 December 2014.  The ambient flow meter testing was 
performed with a CDFM tool.  Injection was started at approximately 50 gpm, but had to be increased to 
70 gpm for dynamic flow testing with CDFM tool.  

 CDFM: Ambient, and 

 CDFM: Injection (average was approximately 68 gpm). 
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The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of the geophysical logs are included in Appendix D.   
 
2.13.3 Lithology 
 
The borehole penetrated the bottom of the alluvium at approximately 420 feet.  Penetration rates in the 
alluvium were generally between approximately 0.5 and 1.0 minute per foot.  The alluvium consists of 
silty sand with gravel from land surface to approximately 10 feet, overlying silty sand from 10 feet to 
20 feet.  Lean clay with sand from 20 feet to 30 feet, silty sand from 30 feet to 40 feet, and gravel with 
sand from 40 feet to 420 feet. 
  
The Black Prince Formation was encountered underlying the alluvium at approximately 420 feet and 
continued to the total depth of borehole at 997 feet.  The Black Prince Formation drilled at penetration 
rates ranging between approximately 2.1 and 5.4 minutes per foot until groundwater production 
increased to the point that it affected the drilling rate.  The final penetration rate of the air‐rotary 
hammer, from 910 feet to 960 feet, decreased to 30 minutes per foot.  The occurrence of groundwater 
during drilling was first noted when drilling the 580‐ to 600‐foot interval.  At 910 feet, the driller 
reported hitting a fracture and groundwater production increased to an estimated 200 gpm, and varied 
between an estimated 200 gpm and 400 gpm depending on how much air pressure the driller was 
applying.  The rate of groundwater production provided too much pressure for the hammer to work 
properly; the bit was changed to a 9⅞‐inch tri‐cone bit at 960 feet and was used to complete the 
borehole at 997 feet. 
 
Well NSH‐018 intersected apparent voids which produced a significant flow of water into the borehole.  
The borehole was terminated at a depth of 992 feet as a result of excessive water production and was 
re‐classified as an upper oxide test well based on the revised depth.  Well NSH‐018 was completed at a 
depth of 992 feet, and is screened from 610 to 992 feet. 
 
2.13.4 Well Development 
 
Development of Well NSH‐018 was conducted 20 to 21 December 2014.  On 20 December 2014, the 
well was pumped at an estimated 38 gpm for 40 minutes, with the pump set at approximately 656 feet.  
On 21 December 2015, pump development resumed and consisted of 11 pump and surge cycles ranging 
in duration from 20 minutes to 5 minutes of pumping, with periods of recovery (generally 5 to 
10 minutes), as dictated by well performance.  
 
On 9 January 2015, NSH‐018 was developed again using the Grundfos 40S 100‐30.  With the pump 
installed to approximately 700 feet, the well was pumped at approximately 20 gpm for 1 hour; the 
discharge contained less than 0.1 ml/L of sand and appeared slightly cloudy.  The pumping rate was 
increased to 30 gpm for 2 hours, after which the rate was increased to the maximum pump capacity 
(approximately 35 gpm) for 1 hour.  Maximum drawdown was approximately 6 feet and the sand 
content was less than 0.1 ml/L sand and clear at the end of the development period.  Field forms 
documenting well development are included in Appendix C. 
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2.14 WELL NSH‐019 
 
Well NSH‐019 was sited at location NSH‐DA, which is one of two planned well locations intended to 
characterize the interior of the structural block located between the Sonora and Mojave #1 faults.  Well 
NSH‐021 is to be the second well in this pair.  Well NSH‐019 was planned to be completed in the oxide 
bedrock zone. 
 
NSH‐019 was designed and constructed as an open borehole well with a planned depth of 1,440 feet, 
and was drilled by NEWP using the 50k drilling rig and the air rotary method. 
 
2.14.1 Drilling and Casing Installation 
 
Drilling activities for well NSH‐019 commenced on 7 December 2014.  A 20‐inch diameter borehole was 
drilled to 20 feet, LCS surface casing with a 14‐inch nominal diameter was installed to 20 feet, and neat 
cement grout was installed to land surface.   
 
Borehole drilling continued on 7 December 2014 using a 13‐inch diameter air‐rotary hammer bit to a 
depth of 638 feet.  Installation of 8‐inch nominal diameter intermediate casing commenced on 
9 December 2014 and was installed to a depth of approximately 638 feet.  Bentonite chips were 
installed from approximately 631 to 638 feet, neat cement grout was installed from 588 feet to 631 feet 
high‐solids bentonite grout was installed from 588 feet to land surface.  The casing installation was 
completed on 10 December 2014. 
 
Bedrock drilling commenced on 10 December 2014.  The borehole was drilled with a 7⅞‐inch hammer 
bit to a depth of approximately 1,188 feet on 11 December 2014.  Groundwater production rates were 
too high for the hammer bit to function properly and consequently the borehole was completed using a 
7½‐inch tri‐cone bit on to a depth of 1,410 feet on 14 December 2014. 
 
On 21 December 2014, the level of the cement in the annulus was observed to have dropped to 
approximately 65 feet.  The annulus was filled with ⅜‐inch bentonite chips to approximately 51 feet and 
Tacna gravel was installed to land surface.   
 
Well construction field forms are included in Appendix B, an as‐built well diagram for NSH‐019 is 
included as Figure 14, and well construction details are summarized in Table I.   
 
2.14.2 Geophysical Logging 
 
A geophysical logging survey of the open bedrock interval of well NSH‐019 was conducted by IDS‐Colog 
from 14 to 15 December 2014.  The geophysical survey included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Sonic, 

 Acoustic Borehole Televiewer, 

 Electrical Resistivity, 

 Gamma‐Gamma Density, and 

 Neutron. 
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Flow logging was conducted by IDS‐Colog on 17 December 2014.  The ambient flow testing was 
performed with a CDFM tool and dynamic flow testing was performed with a spinner flow meter tool.  
Injection was started at approximately 80 gpm for dynamic flow testing with spinner tool.  Six runs were 
completed at approximately 80 gpm injection rate.  The flow logging survey included the following logs: 

 CDFM: Ambient, and 

 Spinner: Injection (80 gpm). 
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of the geophysical logs are included in Appendix D.   
 
2.14.3 Lithology 
 
The bottom of the alluvium was encountered at approximately 550 feet.  Penetration rates in the 
alluvium were generally between approximately 0.4 and 1.2 minutes per foot.  From land surface to 
approximately 40 feet, the alluvium consisted of silty sand with gravel.  From 40 feet to 550 feet, the 
alluvium consisted of sand with gravel.  During drilling of the borehole for the intermediate casing, no 
evidence of saturation in the alluvium was observed. 
 
The Martin Formation was the first bedrock encountered at approximately 550 feet and continued to 
710 feet.  Penetration rates in the bedrock ranged from 0.8 minutes per foot to 9.3 minutes per foot 
when drilling with the hammer bit.  When drilling changed to the tri‐cone bit, penetration rates steadily 
decreased from 13.5 minutes per foot to 42.8 minutes per foot. 
 
The geology encountered consisted of one repeating interval.  The Martin Formation was penetrated 
from 550 feet to 710 feet, overlying an interval of the Upper Abrigo Formation to approximately 
810 feet.  The Martin Formation was observed again from approximately 810 to 850 feet overlying a 
sequence of the Abrigo Formations; Upper Abrigo Formation from 850 feet to 1,020 feet, Middle Abrigo 
Formation from 1,020 feet to 1,240 feet, and the Lower Abrigo Formation from 1,240 feet to 1,410 feet.  
Drilling was terminated at a depth of 1,410 feet based on mineralogical observations made by Excelsior.  
The open borehole interval of the well partially caved in prior to aquifer testing; the fill was measured at 
1,300 feet. 
 
2.14.4 Well Development 
 
NSH‐019 was developed by airlift on 9 February 2015.  The initial airlift development was conducted 
from approximately 900 feet for 35 minutes and discharge was approximately 55 gpm.  At the end of the 
35 minutes of development, sand content was less than 0.1 ml/L and the groundwater was clear.  The 
well recharged for 30 minutes, after which airlift development was continued from a depth of 
1,000 feet.  Airlift development continued for 75 minutes at approximately 60 gpm; the final samples 
from development were clear and free of sand.  Field forms documenting well development are 
included in Appendix C. 
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2.15 WELL NSH‐020  
 
Well NSH‐020 was sited at location NSH‐CX to characterize the upper oxide bedrock zone to the east of 
the planned in‐situ recovery area.  Few previous holes have been drilled in this area and geologic 
structure in this area is poorly constrained within the geologic model.  Well NSH‐020 was not planned to 
intersect any significant structures.  Following completion of well NSH‐018 as an upper oxide test well, 
Well NSH‐020 was re‐classified as a lower oxide test well. 
 
NSH‐020 is a 4‐inch cased well with a planned depth of 1,075 feet; the well was drilled by NEWP using 
the 685 drilling rig and the air rotary method.   
 
2.15.1 Drilling and Well Installation 
 
Drilling activities for well NSH‐020 commenced on 8 December 2014.  A 20‐inch diameter borehole was 
drilled to 20 feet, LCS surface casing with a 12‐inch nominal diameter was installed to 20 feet, and neat 
cement grout was installed from 20 feet to land surface. 
 
Borehole drilling continued on 9 December 2014 using a 10‐inch diameter air‐rotary hammer bit to a 
depth of 1,600 feet.  Installation of well NSH‐020 commenced on 17 December 2014 after geophysical 
logging was completed.  The well was constructed using 4‐inch nominal diameter LCS; blank casing was 
installed to 1,060 feet with three separate screened intervals below.  The screened intervals were 
installed from 1,060 feet to 1,181 feet, 1,241 feet to 1,402 feet, and 1,472 feet to 1,582 feet with blank 
casing sections between the three screened intervals.  The filter pack was installed from the top of the 
fill to 1,459 for the lower screen interval feet, from 1,406 feet to 1,227 feet for the middle screened 
interval, and from 1,202 feet to 1,050 feet for the upper screened interval.  The three filter pack 
intervals were separated by bentonite seals.  Transition sand was installed from 1,035 to 1,050 feet, and 
high‐solids bentonite grout was installed to land surface. 
 
On 21 December 2014, the level of grout in the annulus was observed to have dropped to approximately 
340 feet.  The annulus was filled with bentonite chips to 320 feet and Tacna gravel was installed to 
surface. 
 
Well construction field forms are included in Appendix B, an as‐built well diagram for NSH‐020 is 
included as Figure 15, and well construction details are summarized in Table I. 
 
2.15.2 Geophysical Logging  
 
A geophysical survey of the borehole at NSH‐020 was conducted by IDS‐Colog and commenced on 
15 December 2014.  The geophysical survey was completed 16 December 2014 and included the 
following logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Electrical Resistivity, 

 Sonic, and 

 Acoustic Borehole Televiewer. 
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Flow logging was conducted by IDS‐Colog on 16 December 2014.  The ambient flow meter testing was 
performed with a CDFM tool.  Injection was started at approximately 75 gpm but had to be increased to 
150 gpm for dynamic flow testing with the CDFM tool.  The flow logging survey included the following 
logs: 

 CDFM: Ambient, and 

 CDFM: Injection (average rate for each survey were between approximately 133 and 147 gpm). 
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of the geophysical logs are included in Appendix D.   
 
2.15.3 Lithology 
 
The bottom of the alluvium was encountered at approximately 450 feet.  Penetration rates in the 
alluvium were generally between approximately 0.4 and 1.2 minutes per foot.  The alluvium consists of 
sand with gravels, with the upper portion from land surface to 300 feet being comprised of mixed lithics 
containing approximately 50 percent granitic clasts from the Texas Canyon quartz monzonite and 
50 percent non‐granitic clasts sedimentary and metamorphic rocks.  From 300 feet to 450 feet, the 
alluvium consists of primarily granitic alluvium, approximately 80 percent granitic clasts and 20 percent 
non‐granitic clasts. 
 
The Black Prince Formation was the first bedrock encountered at approximately 450 feet and continued 
to 1,170 feet.  The penetration rates in the Black Prince Formation ranged between approximately 1.1 
and 3.8 minutes per foot.  The occurrence of groundwater during drilling was first noted at the 700 to 
720 foot interval.  At approximately 1,120 feet, groundwater production increased to an estimated 
400 gpm (visual estimation) and varied between an estimated 200 gpm and 400 gpm depending on how 
much air pressure the driller applied.  The rate of groundwater production provided too much pressure 
for the air‐rotary hammer to work properly, and a 9⅞‐inch tri‐cone bit was used to complete the 
borehole from 1,130 feet.  Underlying the Black Prince Formation, the Escabrosa Formation was 
encountered from 1,170 feet to 1,550 feet; the penetration rate ranged from 1.8 to 6.2 minutes per 
foot.  The Martin Formation was penetrated from 1,550 feet, and to the total depth of the well at 
1,600 feet; penetration rates ranged from 2.8 to 6.7 minutes per foot.  
 
Well NSH‐020 intersected apparent voids which produced a significant flow of water into the borehole.  
The hole was advanced to a depth of 1,600 feet based on the re‐classification of this well; the three 
screened intervals in well NSH‐020 are located between 1,050 and 1,582 feet, which are positioned 
opposite of three zones containing voids and structural features that were observed to contribute 
significant groundwater flow to the well.  A detailed lithologic log is included in Appendix A. 
 
2.15.4 Well Development  
 
Pump development of Well NSH‐020 was conducted on 8 January 2015.  A Grundfos 40S 100‐30 was 
installed to a depth of 700 feet.  Initially, the well was purged at approximately 5 gpm; however the 
pump began having issues and was pumping intermittently; it was shut down completely to allow for 
recovery.  When the pump was restarted at maximum capacity (approximately 35 gpm), no further 
issues were observed.  Pumping at approximately 35 gpm continued for approximately 1.5 hours, 
followed by a 25‐minute recovery period.  Pumping continued for 1 hour at 32 gpm.  The maximum 
drawdown was approximately 27 feet and the discharge at the end of the development period was free 
of sand and clear.  Field forms documenting well development are included in Appendix C. 
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2.16 WELLS NSH‐021 & NSH‐021B  
 
Well NSH‐021 was sited at location NSH‐DB as the second well of a two‐well pair intended to 
characterize the interior of the structural block located between the Sonora and Mojave #1 faults.  Well 
NSH‐019 is the first well in this pair.  Well NSH‐021 was planned to be completed at a depth of 
1,392 feet, in the oxide bedrock zone. 
 
Incorrect surface casing was installed at Well NSH‐021.  No drilling occurred after the surface casing was 
set at this location.  The surface casing at Well NSH‐021 was capped and the rig moved over to Well 
NSH‐021B.  No further drilling is planned at Well NSH‐021. 
 
A drill bit was lost in bore hole NSH‐021B at a depth of 1,250 feet.  Fishing was stopped and NSH‐021B 
was abandoned using cement‐bentonite grout from total depth to surface on 9 January 2015.  Lithologic 
observations made drilling of NSH‐021B are reported under the heading NSH‐021C. 
 
2.17 WELL NSH‐021C 
 
Well NSH‐021C was sited adjacent to the NSH‐DB hole as a replacement location for NSH‐021B.  NSH‐
021C was designed and completed as an open borehole well with a planned depth of 1,392 feet.  The 
well was drilled by NEWP using a 50k drilling rig and the air rotary method.   
 
2.17.1 Drilling and Casing Installation 
 
Drilling activities for well NSH‐021C commenced on 10 January 2015.  A 20‐inch borehole was drilled to 
20 feet, LCS surface casing with a 14‐inch nominal diameter was installed to 20 feet, and neat cement 
grout was installed to land surface.   
 
Borehole drilling continued on 10 January 2015 using a 13‐inch diameter air‐rotary hammer bit to a 
depth of 624 feet.  The intermediate casing, consisting of 8‐inch nominal diameter LCS casing, was 
installed on 11 January 2015 to approximately 624 feet.  Neat cement grout was installed from 
approximately 562 to 624 feet, and high‐solids bentonite grout was installed to land surface on 
12 January 2015. 
 
Drilling of bedrock commenced with a 7⅞‐inch diameter hammer bit.  On 13 January 2015, large 
volumes of water in the borehole flooded the hammer bit.  A 7⅞‐inch tri‐cone bit was used to drill the 
remainder of the borehole from approximately 1,160 feet, reaching a total depth of 1,400 feet on 
14 January 2015.   
 
On 8 February 2015, the level of the grout in the annulus was observed to have dropped to 
approximately 313 feet.  A 5‐foot thick interval of ⅜‐inch bentonite chips was installed and Tacna gravel 
was installed to surface.   
 
Well construction field forms are included in Appendix B, an as‐built well diagram for NSH‐021C is 
included as Figure 16, and well construction details are summarized in Table I. 
 
2.17.2 Geophysical Logging 
 
A geophysical logging survey open borehole interval of well NSH‐021C was conducted by IDS‐Colog on 
20 February 2015.  The geophysical survey included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, 
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 Sonic, 

 Acoustic Borehole Televiewer, and 

 Electrical Resistivity. 
 
Flow testing was conducted at NSH‐021C on 20 February 2015.  Ambient flow testing was performed 
with a CDFM tool and dynamic flow testing was performed with a spinner flow meter tool.  Injection was 
started at approximately 80 gpm for dynamic flow testing with the spinner tool.  Injection continued for 
approximately 6 hours, with an injection rate varying from approximately 70 to 80 gpm.  During the 
injection, eight spinner logs were run at approximately 40 feet per minute.  The well was then allowed 
to recover for approximately 1 hour.  The flow logging survey included the following logs: 

 CDFM: Ambient, and 

 Spinner: Injection (line speed was approximately 40 feet/min; average injection rate was 
70.5 gpm). 

 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of the geophysical logs are included in Appendix D.   
 
2.17.3 Lithology 
 
The bottom of the alluvium was encountered at approximately 540 feet.  Penetration rates in the 
alluvium were generally between approximately 0.3 and 1.0 minute per foot.  The upper portion of 
alluvium (to approximately 290 feet) is comprised of approximately 50 percent granitic clasts and 
approximately 50 percent non‐granitic clasts.  The lithology of the granitic clasts is consistent with the 
Texas Canyon quartz monzonite, and the non‐granitic clasts are primarily carbonate rocks.  The lower 
portion of the alluvial unit is comprised of approximately 90 percent granitic clasts and approximately 
10 percent non‐granitic clasts.  During drilling of the borehole for intermediate casing, there was no 
evidence of saturation in the alluvium.   
 
The Martin Formation was the first bedrock encountered at approximately 540 feet, continuing to 
620 feet and contained chrysocolla from approximately 590 to 620 feet.  The interval from 
approximately 620 to 640 feet is a transition zone between the Martin and Upper Abrigo formations.  
The Upper Abrigo Formation was penetrated completely from approximately 640 to 1,020 feet, and 
contained chrysocolla between 640 to 670 feet and between 750 to 830 feet.  The Middle Abrigo 
Formation was penetrated completely from approximately 1,020 to 1,250 feet and contained copper 
mineralization from 1,070 to 1,080 feet and 1,140 to 1,150 feet.  The Lower Abrigo was encountered 
from approximately 1,250 feet to the total depth of 1,400 feet, and contained a lens of iron oxide 
between 1,370 to 1,380 feet.  Penetration rates in the Martin and Abrigo formations varied from 
approximately 0.8 to 6.8 minutes per foot. 
 
Moderate fracturing was noted throughout the well.  ABI interpretation shows significant fracture zone 
from 750 to 775 feet (geologic model estimates placed the zone approximately 50 to 100 feet higher); 
orientation of fracturing correlates to a reverse fault indicated in the geologic model.  A detailed 
lithologic log is included in Appendix A. 
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2.17.4 Well Development 
 
Airlift development was conducted by BJ Drilling.  On 30 January 2015, BJ Drilling installed an airline to 
approximately 800 feet and started airlifting at approximately 25 gpm.  The well was airlifted and 
allowed to recover repeatedly at approximate rates of 25, 35, and 75 gpm.  Initially the discharge was 
cloudy to turbid and brown, with variable sand content of approximately 0.4 ml/L.  By the end of the 
airlift development, the discharge was clear and the sand content had decreased.  Field forms 
documenting well development are included in Appendix C.   
 
2.18 WELL NSH‐022  
 
Well NSH‐022 was sited for the purpose of characterizing the interior of the structural block located 
between the Forty Mile, Great Sandy, and Atacama faults.  Well NSH‐022 is planned for completion as a 
lower oxide test well.  No major structures were planned to be intersected by well NSH‐022.  The 
planned depth of well NSH‐022 was 1,408 feet; the well was drilled by NEWP using the 685 drilling rig, 
and the air rotary method. 
 
2.18.1 Drilling and Well Installation 
 
Drilling activities for well NSH‐022 commenced on 20 December 2014.  A 20‐inch borehole was drilled to 
20 feet, LCS surface casing with a 14‐inch outside diameter (0.25‐inch wall thickness) was installed to 
20 feet, and neat cement grout was installed from 20 feet to land surface. 
 
Borehole drilling continued on 21 December 2014 using a 12‐inch diameter air‐rotary hammer bit.  
Rough drilling conditions destroyed the hammer bit which was not advanced deeper than 660 feet.  
Drilling continued with 11⅞‐inch and 11⅝‐inch tri‐cone bits to a depth of 1,170 feet.  The borehole was 
drilled by the air rotary method to approximately 1,020 feet; however, the mud rotary method was used 
to complete borehole drilling due to formation instability.  Installation of well NSH‐022 commenced on 
16 January 2015 after geophysical logging was completed.  The well included 6‐inch nominal diameter 
LCS; blank casing was installed to approximately 1,010 feet and the screened interval extended from 
1,010 to 1,131 feet.  Filter pack was installed from the bottom of the borehole to approximately 
997 feet, transition sand was installed to approximately 972 feet, and high‐solids bentonite grout was 
installed to land surface on 19 January 2015. 
 
On 2 February 2015, the level of the cement in the annulus was observed to have dropped to 
approximately 209 feet.  A 5‐foot thick interval of ⅜‐inch bentonite chips was installed in the annulus 
and Tacna gravel was installed to surface. 
 
Well construction field forms are included in Appendix B, an as‐built well diagram for NSH‐022 is 
included as Figure 17, and well construction details are summarized in Table I. 
 
2.18.2 Geophysical Logging  
 
A geophysical logging survey of the borehole for well NSH‐022 was conducted by IDS‐Colog and 
commenced on 15 January 2015 and included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Electrical Resistivity, 
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 Sonic, and 

 Acoustic Borehole Televiewer. 
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Copies of the geophysical logs are included in Appendix D. 
 
2.18.3 Lithology 
 
The bottom of the alluvium was encountered at approximately 600 feet.  Penetration rates in the 
alluvium were generally between approximately 0.5 and 1.9 minutes per foot.  The alluvium consists of 
approximately 50 percent granitic clasts and approximately 50 percent non‐granitic clasts to 
approximately 320 feet.  The lithology of the granitic clasts is consistent with the Texas Canyon quartz 
monzonite, and the non‐granitic clasts are primarily sedimentary and metamorphic rocks.  The lower 
portion of the alluvial unit (from approximately 320 to 600 feet) is comprised of approximately 
90 percent granitic clasts and approximately 10 percent non‐granitic clasts. 
 
The Escabrosa Formation was the first bedrock encountered at approximately 600 feet, continuing to 
720 feet, and included coarse grained marble.  Penetration rates in the Escabrosa Formation were 
generally between approximately 2 and 18 minutes per foot; no evidence of groundwater was observed 
during drilling.  An 11⅞‐inch tri‐cone bit was used from approximately 660 feet to total depth due to 
borehole stability issues. 
 
The top of the Martin Formation was encountered at approximately 720 feet and included altered 
carbonates and highly mineralized zones from approximately 730 to 770 feet and from approximately 
930 to 960 feet.  Penetration rates in the Martin Formation were between approximately 2 and 
32 minutes per foot and an additional tri‐cone bit was required (11⅞‐inch diameter).  The Abrigo 
Formation was penetrated at approximately 1,000 feet and penetration rates in the formation were 
between approximately 4 and 48 minutes per foot to the total depth of the borehole, at approximately 
1,170 feet.  A detailed lithologic log is included in Appendix A. 
 
ABI interpretations reveal moderate fracturing from 600 to 1,000 feet, representing a north‐northwest 
striking and southwest dipping fault (which is in opposite of the typical trend).  Intense fracturing was 
observed from 1,000 to 1,030 feet, which roughly mirrors bedding planes and correlates well with the 
geologic model.  
 
2.18.4 Well Development 
 
Development of well NSH‐022 included airlift and pump activities conducted by NEWP.  After installation 
of the well, tremie pipe was installed as an airline to airlift develop the well with the drilling rig.  The well 
was developed by airlift for a total of approximately 6 hours on 20 and 21 January 2015; the airline was 
initially installed to approximately 600 feet and was worked down to approximately 1,000 feet by the 
end of the development period.  The discharge rate was approximately 1 to 2 gpm and was turbid with 
trace sand.  The sand content, turbidity, and discharge rate did not appear to change during the 
development period. 
 
Further development was conducted by NEWP using a pump rig.  From 22 to 25 January 2015, the well 
was developed by swab and bail and pump activities.  A tightly fitting swab tool was reciprocated 
through the screened interval for approximately four total hours on 23 and 24 January 2015 to work in 
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dispersant (Baroid AquaClear PFD).  During pumping, the discharge rate would decrease to 
approximately 1 gpm at a pumping water level at approximately 865 feet.  By the end of the 
development period, the turbidity of the discharge decreased significantly and appeared cloudy to clear.  
Field forms documenting well development are included in Appendix C. 
 
2.19 WELL NSH‐023 
 
Well NSH‐023 was sited at location NSH‐DD as the second well of a two‐well pair intended to 
characterize the interior of the structural block located between the Forty Mile and Mojave #1 faults.  
Well NSH‐024 is the other well in this pair.  Push‐pull pumping and extraction tests were to be 
conducted using these two wells.  Completion was planned in the oxide bedrock zone.  The well design 
was an open borehole with a planned depth of 1,446 feet.  NSH‐023 was drilled by NEWP using a 50k 
drilling rig and the air rotary method with stiff foam.   
 
2.19.1 Drilling and Casing Installation 
 
Drilling activities for well NSH‐023 commenced on 14 January 2015.  A 20‐inch diameter borehole was 
drilled to 20 feet, LCS surface casing with a 14‐inch outside diameter (0.25‐inch wall thickness) was 
installed to 20 feet, and cement‐bentonite grout was installed to land surface.   
 
Borehole drilling continued on 14 January 2015 using a 13‐inch diameter air‐rotary hammer bit to a 
depth of 645 feet.  Installation of an intermediate casing commenced on 15 January 2015; the casing 
included 8‐inch nominal diameter LCS casing to approximately 645 feet.  High‐solids bentonite grout was 
installed from approximately 645 feet to land surface.  The casing installation was completed on 
16 January 2015. 
 
Drilling of the bedrock with a 7⅞‐inch hammer bit commenced on 16 January 2015; the borehole was 
drilled to a total depth of approximately 1,446 feet on 18 January 2015.   
 
On 8 February 2015, the level of grout in the annulus was observed to have dropped to approximately 
154 feet.  A 5‐foot thick interval of ⅜‐inch bentonite chips was installed in the annulus then Tacna gravel 
was installed to surface.  
 
Well construction field forms are included in Appendix B, an as‐built well diagram for NHS‐023 is 
included as Figure 18, and well construction details are summarized in Table I. 
 
2.19.2 Geophysical Logging  
 
A geophysical survey of the open borehole completion interval of well NSH‐023 was conducted by IDS‐
Colog on 18 February 2015.  The geophysical survey included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Sonic, 

 Electrical Resistivity, 

 Acoustic Borehole Televiewer,  

 Neutron, and 

 Gamma‐Gamma Density. 
 



 

39 

Flow testing was conducted at NSH‐023 from 18 to 19 February 2015.  Ambient flow testing was 
performed with a CDFM tool.  Injection was started at approximately 5 gpm.  Injection continued for 
approximately 6 hours, with an injection rate varying from approximately 5.8 to 8.8 gpm.  During the 
injection, the CDFM tool was run at intervals of interest.  The well was then allowed to recover for 
approximately 1 hour.  The flow logging survey included the following logs: 

 CDFM: Ambient, and 

 CDFM: Injection (average rate was 5.54 gpm). 
 
On 26 May 2015, Southwest Exploration (Southwest) set up the necessary equipment at NSH‐023 for 
flow testing during the twin test with NSH‐024.  While attempting to confirm the total depth of the hole, 
Southwest encountered an obstruction at approximately 906 feet and was unable to reach total depth.  
Planned testing and further logging were canceled due to lack of available depth to gather data.   
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of the geophysical logs are included in Appendix D. 
 
2.19.3 Lithology 
 
The bottom of the alluvium was encountered at approximately 620 feet.  Penetration rates in the 
alluvium were generally between approximately 0.4 and 0.8 minute per foot.  The upper portion of 
alluvium, to approximately 420 feet, is comprised of approximately 50 percent granitic clasts and 
approximately 50 percent non‐granitic clasts.  The lithology of the granitic clasts is consistent with the 
Texas Canyon quartz monzonite, and the non‐granitic clasts are primarily carbonate rocks.  The lower 
portion of the alluvial unit is comprised of approximately 90 percent granitic clasts and approximately 
10 percent non‐granitic clasts.  During drilling of the borehole for intermediate casing, there was no 
evidence of saturation in the alluvium. 
 
The Martin Formation was the first bedrock encountered at a depth of approximately 620 feet, and 
extended to 850 feet.  The Martin Formation was observed to contain copper oxides from 
approximately 590 to 620 feet, 720 to 740 feet, at 780 feet, and 820 to 840 feet.  The upper 300 feet of 
bedrock is observed to be highly fractured.  The Upper Abrigo Formation was fully penetrated from 
approximately 850 to 1,190 feet and contained abundant iron oxides and minor copper oxides.  Based 
on geophysical investigations, structural features and/or fractured areas were encountered from 
approximately 650 to 750 feet and 895 to 915 feet.  The observed features correlate well with geological 
model features parallel to bedding and a reverse fault, respectively.  The Middle Abrigo Formation was 
penetrated completely from approximately 1,190 to 1,260 feet and contained copper sulfides.  The 
Lower Abrigo was encountered from approximately 1,260 feet to the total borehole depth of 1,446 feet 
and contained copper sulfides.  Penetration rates in the Martin and Abrigo formations varied from 
approximately 0.7 to 3.8 minutes per foot.  A detailed lithologic log is included in Appendix A. 
 
2.19.4 Well Development 
 
Several rounds of development were conducted on NSH‐023 by both BJ Drilling and NEWP, due to 
scheduling demands and rig availability.  Pump development was conducted by NEWP on 20 January 
2015; NEWP installed a submersible pump (Grundfos, model 40S 100‐30) to approximately 900 feet.  
The well was initially purged at a rate of approximately 18 gpm for approximately 1.5 hours, resulting in 
a drawdown of approximately 109 feet.  Following the initial purge, the well was repeatedly purged and 
allowed to recover.  The discharge initially contained foam and abundant sand.  By the end of the pump 
development, the discharge had cleared of foam and the sand content had decreased. 
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Airlift development was conducted by BJ Drilling on 3 February 2015.  BJ Drilling installed an airline to 
approximately 800 feet and started airlifting at approximately 10 gpm.  The well was pumped and 
allowed to recover repeatedly at various settings.  The airline was moved to approximately 900 feet and 
airlifted at approximately 25 gpm, then moved to approximately 1,000 feet and airlifted at 
approximately 30 gpm.  Throughout development, discharge was cloudy to turbid and brown, with 
variable sand content ranging from approximately 0.1 to 0.9 ml/L.  Field forms documenting well 
development are included in Appendix C. 
 
2.20 WELL NSH‐024 
 
Well NSH‐024 was sited at location NSH‐DC as the second well of a two‐well pair intended to 
characterize the interior of the structural block located between the Forty Mile and Mojave #1 faults.  
Completion was planned in the oxide bedrock zone.   
 
NSH‐024 was designed and constructed as an open borehole completion with a planned depth of 
1,445 feet; it was drilled by NEWP using the 50k drilling rig and the air rotary method.   
 
2.20.1 Drilling and Casing Installation 
 
Drilling activities for well NSH‐024 commenced on 18 January 2015.  A 20‐inch diameter borehole was 
drilled to 20 feet and LCS surface casing with a 14‐inch nominal diameter was installed to 20 feet and 
grouted to the surface using neat cement grout.  
 
Borehole drilling continued on 19 January 2015 using a 13‐inch diameter air‐rotary hammer bit to a 
depth of approximately 625 feet.  Installation of intermediate casing for well NSH‐024 commenced on 
19 January 2015.  The casing consisted of 8‐inch nominal diameter LCS and was installed to 625 feet.  
Bentonite chips were installed to 612 feet and high‐solids bentonite grout was installed to land surface 
pipe.  The casing installation was completed on 20 January 2015. 
 
Drilling of the bedrock with a 7⅞‐inch hammer bit commenced on 20 January 2015; the borehole was 
drilled to a total depth of approximately 1,445 feet on 22 January 2015. 
 
On 8 February 2015, the level of the cement in the annulus was observed to have dropped to 
approximately 109 feet.  A 5‐foot thick interval of ⅜‐inch bentonite chips was installed and Tacna gravel 
was installed to surface. 
 
Well construction field forms are included in Appendix B, an as‐built well diagram for NHS‐024 is 
included as Figure 19, and well construction details are summarized in Table I. 
 
2.20.2 Geophysical Logging  
 
A geophysical logging survey of the open bedrock interval of well NSH‐024 was conducted by IDS‐Colog 
on 23 January 2015, with oversight from Excelsior.  The geophysical survey included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Electrical Resistivity, 

 Sonic, and 

 Acoustic Borehole Televiewer. 
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Flow testing was conducted at NSH‐024 from 19 to 20 February 2015.  Ambient flow testing was 
performed with a CDFM tool.  Injection was started at approximately 9 gpm.  Injection continued for 
approximately 3.5 hours, with an injection rate varying from approximately 5.83 to 8.84 gpm.  During 
the injection, the CDFM tool was run at intervals of interest.  The flow logging survey included the 
following logs: 

 CDFM: Ambient, and 

 CDFM: Injection (average rate was 8.76 gpm). 
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of the geophysical logs are included in Appendix D.   
 
2.20.3 Lithology 
 
The bottom of the alluvium was encountered at approximately 600 feet.  Penetration rates in the 
alluvium were generally between approximately 0.35 and 0.65 minute per foot.  The upper portion of 
alluvium (to approximately 380 feet) is comprised of approximately 50 percent granitic clasts and 
approximately 50 percent non‐granitic clasts.  The lithology of the granitic rocks is consistent with the 
Texas Canyon quartz monzonite, and the non‐granitic clasts are primarily carbonate rocks.  The lower 
portion of the alluvial unit is comprised of approximately 90 percent granitic clasts and approximately 
10 percent non‐granitic clasts.  During drilling of the borehole for intermediate casing, there was no 
evidence of saturation in the alluvium.   
 
The Martin Formation was the first bedrock encountered at approximately 600 feet, continuing to 
800 feet, and contained highly mineralized zones from approximately 640 to 660 feet, 690 to 720 feet, 
and 770 to 800 feet.  The Upper Abrigo Formation was penetrated from approximately 800 to 
1,100 feet, and contained highly mineralized zones from approximately 850 to 860 feet and 1,020 to 
1,030 feet.  The Middle Abrigo Formation was penetrated from approximately 1,100 to 1,270 feet and 
contained a siliceous interval from approximately 1,200 to 1,250 feet, and copper oxide mineralization 
at approximately 1,160 feet, 1,220 to 1,240 feet, and at 1,260 feet.  The Lower Abrigo was encountered 
from approximately 1,270 feet to the total depth of 1,445 feet, and contained copper sulfides and a 
siliceous zone from approximately 1,350 to 1,390 feet.  Penetration rates in the bedrock varied from 
approximately 0.9 to 6 minutes per foot.  A detailed lithologic log is included in Appendix A. 
 
2.20.4 Well Development 
 
Airline development was conducted by BJ Drilling on 2 February 2015.  BJ Drilling installed an airline at 
NSH‐024 to approximately 800 feet and started airlifting at approximately 10 gpm.  The well was 
airlifted and allowed to recover repeatedly at various rates.  The airline was set to approximately 
840 feet, 900 feet, 940 feet, and 1,000 feet, resulting in discharge rates varying between approximately 
10 to 40 gpm.  Discharge was initially cloudy to turbid and brown with up to 0.6 ml/L sand; but as 
development continued, discharge color cleared and sand content decreased.  Field forms documenting 
well development are included in Appendix C. 
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2.21 WELL NSH‐025  
 
Well NSH‐025 was sited at location NSH‐DP for the purpose of characterizing the sulfide zone within the 
interior of the structural block located between the Forty Mile, Great Sandy, and Atacama faults.  Well 
NSH‐025 was planned as a sulfide test well with completion in the Lower Abrigo Formation.  NSH‐025 is 
a 4‐inch cased well design with a planned depth of 1,660 feet; the well was drilled by NEWP using the 
685 drilling rig, and the air rotary method. 
 
2.21.1 Drilling and Well Installation 
 
Drilling activities for well NSH‐025 commenced on 20 January 2015.  A 20‐inch diameter borehole was 
drilled to 20 feet, LCS surface casing with a 12‐inch nominal diameter was installed to 20 feet, and neat 
cement grout was installed from 20 feet to land surface.   
 
Borehole drilling continued on 20 January 2015 using a 10‐inch diameter air‐rotary hammer bit to a 
depth of 1,596 feet, and installation of well NSH‐025 commenced on 24 January 2015 after geophysical 
logging was completed.  Bentonite chips and fine sand (No. 20‐40 mesh) were installed to approximately 
1,560 feet to seal the bottom of the borehole.  The well included 4‐inch nominal diameter LCS; blank 
casing was installed to approximately 1,480 feet and the screened interval extended from 1,480 to 
1,551 feet.  Filter pack was installed to approximately 1,469 feet, transition sand was installed to 
1,461 feet, and bentonite grout was installed to land surface on 26 January 2015.  The top of the grout 
was observed to have dropped to approximately 20 feet on 8 February 2015; a 1‐foot thick interval of 
bentonite chips was installed and Tacna gravel was installed to land surface. 
 
Well construction field forms are included in Appendix B, an as‐built well diagram for NSH‐025 is 
included as Figure 20, and well construction details are summarized in Table I. 
 
2.21.2 Geophysical Logging  
 
A geophysical logging survey of the borehole for well NSH‐025 was conducted by IDS‐Colog and 
commenced on 23 January 2015 and included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Electrical Resistivity, 

 Sonic, and 

 Acoustic Borehole Televiewer. 
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of the geophysical logs are included in Appendix D. 
 
2.21.3 Lithology 
 
The bottom of the alluvium was encountered at approximately 610 feet.  Penetration rates in the 
alluvium were generally between approximately 0.5 and 1.0 minute per foot.  The alluvium consists of 
approximately 50 percent granitic clasts and approximately 50 percent non‐granitic clasts to 310 feet.  
The lithology of the granitic clasts is consistent with the Texas Canyon quartz monzonite and the non‐
granitic clasts are primarily sedimentary and metamorphic rocks.  The lower portion of the alluvial unit, 
from approximately 310 to 600 feet, is comprised of approximately 90 percent granitic clasts and 
approximately 10 percent non‐granitic clasts. 
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The Martin Formation was the first bedrock encountered at a depth of interval from approximately 610 
to 830 feet, and included altered carbonates.  Penetration rates in the Martin Formation were generally 
between approximately 0.9 and 1.1 minutes per foot and no evidence of groundwater was observed 
during drilling.   
 
The Upper Abrigo Formation was encountered at approximately 830 feet and penetration rates in the 
formation were between approximately 0.9 and 2.8 minutes per foot, and included tactite with iron and 
copper oxides.  The Middle Abrigo was encountered from approximately 1,150 to 1,230 feet and 
included garnetite overlying the Lower Abrigo Formation from approximately 1,230 to 1,590 feet.  
Penetration rates in the Middle and Lower Abrigo formations were between approximately 1.0 and 
4.0 minutes per foot.  The Bolsa Quartzite was penetrated from approximately 1,590 to 1,596 feet and 
was hard (penetration rates were approximately 6 to 11 minutes per foot).  A detailed lithologic log is 
included in Appendix A. 
 
2.21.4 Well Development  
 
Development of well NSH‐025 included swab, bail, and pump activities by NEWP using a pump rig from 9 
to 10 January 2015.  A tightly fitting swab tool was reciprocated through the screened interval for 
approximately one hour; the solids were bailed out and a pump (Grundfos, model 40S 100‐30) was set 
to 908 feet.  During pumping, the discharge rate would decrease to approximately 2 gpm at a pumping 
water level at approximately 800 feet.  By the end of the 3‐day development period, the turbidity of the 
discharge was still turbid and sandy.  Field forms documenting well development are included in 
Appendix C. 
 
2.22 WELL NSH‐026  
 
Well NSH‐026 was sited at location NSH‐BE for the purpose of characterizing the interior of the 
structural block located between the Forty Mile, Great Sandy, and Atacama faults.  Well NSH‐026 was 
planned as an upper oxide test well with for completion in the Escabrosa and Martin formations and was 
not planned to intersect any significant structures.  NSH‐026 is an open borehole interval design with a 
planned depth of 1,135 feet; the well was drilled by NEWP using the 50k drilling rig, and the air rotary 
method. 
 
2.22.1 Drilling and Casing Installation 
 
Drilling activities for well NSH‐026 commenced on 23 January 2105.  A 20‐inch diameter borehole was 
drilled to 20 feet, LCS surface casing with a 14‐inch nominal diameter was installed to 20 feet, and neat 
cement was installed to land surface.   
 
Borehole drilling continued on 23 January 2015 using a 13‐inch diameter air‐rotary hammer bit to a 
depth of 625 feet.  Originally planned for 1,135 feet, well NSH‐026 was terminated before reaching the 
planned depth due to borehole instability and abundant fracturing.  Installation of intermediate casing 
in well NSH‐026 commenced on 24 January 2015.  The intermediate casing included 8‐inch nominal 
diameter LCS casing installed from approximately 625 feet to land surface.  Bentonite chips were 
installed to 612 feet, and high‐solids bentonite grout was installed to land surface.  The intermediate 
casing installation was completed on 25 January 2015. 
 
Drilling of bedrock commenced on 25 January 2015 with a 7⅞‐inch hammer bit.  The borehole was 
drilled to a total depth of approximately 905 feet on 26 January 2015.   
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On 17 March 2015, the level of grout in the annulus was observed to have dropped to approximately 
70 feet.  A 5‐foot thick interval of ⅜‐inch bentonite chips was installed and Tacna gravel was installed to 
surface. 
 
Well construction field forms are included in Appendix B, an as‐built well diagram for NSH‐026 is 
included as Figure 21, and well construction details are summarized in Table I. 
 
2.22.2 Geophysical Logging  
 
A geophysical survey of the open borehole completion interval of well NSH‐026 was conducted by IDS‐
Colog on 26 January 2015.  The geophysical survey included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Sonic, 

 Electrical Resistivity, 

 Acoustic Borehole Televiewer,  

 Neutron, and 

 Gamma‐Gamma Density. 
 
Flow testing was conducted at NSH‐026 on 20 February 2015, after pump development was completed.  
Ambient flow meter testing was performed with a CDFM tool and dynamic flow testing was performed 
with a spinner flow meter tool.  Injection was started at approximately 80 gpm, then increased to 
85 gpm and continued for approximately 2 hours.  Spinner logs were run during the injection at 40 feet 
per minute.  The spinner tool was also used to log stop counts at select depths.  The well was then 
allowed to recover for approximately 1 hour.  The flow logging survey included the following logs: 

 CDFM: Ambient,  

 Spinner: Ambient,  

 Spinner: Injection (average was 84.34 gpm, 40 feet/min), and 

 Spinner: Stop counts. 
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of the geophysical logs are included in Appendix D.   
 
2.22.3 Lithology 
 
The bottom of the alluvium was encountered at approximately 600 feet.  Penetration rates in the 
alluvium were generally between approximately 0.4 and 1.4 minutes per foot.  The upper portion of 
alluvium, to approximately 310 feet, is comprised of approximately 50 percent granitic clasts and 
50 percent non‐granitic clasts.  The lithology of the granitic clasts is consistent with the Texas Canyon 
quartz monzonite, and the non‐granitic clasts are primarily carbonate.  The lower portion of the alluvial 
unit is comprised of approximately 90 percent granitic clasts and approximately 10 percent non‐granitic 
clasts.  The alluvium did not appear saturated during drilling. 
 
The Escabrosa Formation was the first bedrock encountered at approximately 600 feet, continuing to 
approximately 700 feet, and consisted of white marble and grey limestone.  The Abrigo Formation was 
encountered at approximately 700 feet and consisted of altered and oxidized carbonates with copper 
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mineralization from 730 to 740 feet and 810 to 830 feet.  Penetration rates in the Escabrosa and Abrigo 
formations were generally between approximately 0.9 to 1.8 minutes per foot; however, some intervals 
were as slow as 2.2 minutes per foot.  A detailed lithologic log is included in Appendix A. 
 
2.22.4 Well Development 
 
On 7 February 2015, BJ Drilling attempted to develop NSH‐026 by airlift.  No discharge was observed 
with the airline set at depths of 780, 820, and 860 feet.  The well was bailed for approximately 1 hour.  
The bailed water appeared clear to slightly cloudy with a slight reddish color and included a minor 
amount of foam.  Field forms documenting well development are included in Appendix C. 
 
2.23 WELL NSH‐027  
 
Well NSH‐027 was sited at location NSH‐BG for the purpose of characterizing the interior of the 
structural block located between the Forty Mile, Mojave #1, and Great Sandy faults.  Well NSH‐027 was 
planned to be completed as a lower oxide test well with completion in the Upper Abrigo Formation.  
Well NSH‐27 was planned to intersect the Mojave #1 fault.  NSH‐027 is a 4‐inch cased hole design with a 
planned depth of 1,037 feet; the well was drilled by NEWP using the 50k drilling rig and the air rotary 
method.   
 
2.23.1 Drilling and Well Installation 
 
Drilling activities for well NSH‐027 commenced on 26 January 2015.  A 20‐inch diameter borehole was 
drilled to 20 feet, LCS surface casing with a 14‐inch nominal diameter was installed to 20 feet, and neat 
cement grout was installed from 20 feet to land surface.   
 
Borehole drilling continued on 27 January 2015 using a 12½‐inch diameter air‐rotary hammer bit to a 
depth of 1,022 feet.  The first occurrence of groundwater during drilling was noted when drilling the 
870‐ to 890‐foot interval.  At 970 feet, groundwater production increased to an estimated 300 gpm and 
varied depending on how much air pressure the driller was applying.  The rate of groundwater 
production resulted in too much pressure for the air‐rotary hammer to work properly and the hammer 
stopped functioning at 1,022 feet.  Drilling was terminated at 1,022 feet depth. 
 
Installation of well NSH‐027 commenced on 29 January 2015 after geophysical logging was completed.  
The well included 6‐inch nominal diameter LCS; blank casing was installed to 865 feet and the screened 
interval extended from 865 to 1,010 feet.  The filter pack was installed from the bottom of the borehole 
to 850 feet, transition sand was installed to approximately 840 feet, high‐solids bentonite grout was 
installed to 441 feet, bentonite chips were installed to 336 feet, and Tacna gravel was installed to land 
surface. 
 
Well construction field forms are included in Appendix B, an as‐built well diagram for NSH‐027 is 
included as Figure 22, and well construction details are summarized in Table I. 
 
2.23.2 Geophysical Logging  
 
A geophysical survey of the borehole for well NSH‐027 was conducted by IDS‐Colog and commenced on 
29 January 2015.  The geophysical survey was completed 16 December 2014 and included the following 
logs: 
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 Caliper/Gamma/Temperature/Conductivity, 

 Electrical Resistivity, 

 Sonic, and 

 Acoustic Borehole Televiewer. 
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Copies of the geophysical logs are included in Appendix D. 
 
2.23.3 Lithology 
 
The bottom of the alluvium was encountered at approximately 490 feet.  Penetration rates in the 
alluvium were generally between approximately 0.4 and 1.5 minutes per foot.  The alluvium consists of 
sand with gravels with the top section, from land surface to 310 feet, being mixed lithics containing 
approximately 50 percent granitic clasts from the Texas Canyon quartz monzonite and 50 percent non‐
granitic clasts consisting primarily of sedimentary and metamorphic rocks.  From 310 to 490 feet, the 
alluvium consists of approximately 90 percent granitic clasts and 10 percent non‐granitic clasts. 
 
The Martin Formation was the first bedrock encountered at approximately 490 feet and continued to 
810 feet.  The penetration rates in the Martin Formation were between approximately 1.0 and 
1.6 minutes per foot.  Significant fracturing was encountered from 700 to 800 feet.  Below the Martin 
Formation was the Upper Abrigo Formation from 810 to 1,022 feet.  Penetration rates for the Upper 
Abrigo Formation were between approximately 0.8 and 4.1 minutes per foot.  Interpretations of ABI 
data revealed high angle fault between 975 to 982 feet and 989 to 993 feet.  A detailed lithologic log is 
included in Appendix A. 
 
2.23.4 Well Development  
 
Pump development of well NSH‐027 was conducted on 7 and 8 February 2015.  A submersible pump 
(Grundfos, model #85S200‐18) was installed to a depth of 849 feet.  Pumping commenced at the 
maximum capacity of the pump and flow rates generally decreased with drawdown.  NSH‐027 was 
developed for approximately 13 hours at rates varying from 18 to 85 gpm.  Maximum drawdown during 
development was approximately 183 feet.  At the end of the development period, the water was cloudy 
and free of sand.  Field forms documenting well development are included in Appendix C. 
 
2.24 WELL NSH‐028  

 
Well NSH‐028 was sited at location NSH‐BH for the purpose of characterizing the interior of the 
structural block located between the Forty Mile, Mojave #1, and Great Sandy faults.  Well NSH‐028 was 
planned as an upper oxide test well with completion in the Martin Formation in a zone of bedding 
parallel structures.  Well NSH‐028 is an open borehole interval design with a planned depth of 820 feet; 
the well was drilled by NEWP using a 50k drilling rig and the air rotary method.   
 
2.24.1 Drilling and Casing Installation 
 
Drilling activities for well NSH‐028 commenced on 27 January 2015.  A 20‐inch diameter borehole was 
drilled to 20 feet, LCS surface casing with a 14‐inch nominal diameter was installed to 20 feet, and neat 
cement grout was installed to land surface. 



 

47 

 
Borehole drilling continued on 27 January 2015 using a 13‐inch diameter air‐rotary hammer bit to a 
depth of 544 feet.  Directly below the alluvium, an interval of large fractures was encountered resulting 
in lost circulation from 500 to 530 feet.  Heavy mud was pumped down the borehole to stabilize the 
borehole while drilling through this interval and circulation was recovered at approximately 535 feet.  
The borehole for the intermediate casing was deepened into competent bedrock to approximately 
544 feet on 27 January 2015.     
 
Installation of intermediate casing in well NSH‐028 was completed on 28 January 2015 and included 
8‐inch nominal diameter LCS casing installed to 544 feet.  Bentonite chips were installed to 541 feet, 
neat cement was installed to 473 feet, and high‐solids bentonite grout was installed to land surface. 
 
Drilling of bedrock commenced on 28 January 2015 with a 7⅞‐inch hammer bit.  The borehole was 
drilled to a total depth of approximately 800 feet on 29 January 2015.   
 
On 31 January 2015, the level of the cement/grout in the annulus was observed to have dropped to 
approximately 90 feet.  Tacna gravel was installed to land surface.   
 
Well construction field forms are included in Appendix B, an as‐built well diagram for NSH‐028 is 
included as Figure 23, and well construction details are summarized in Table I. 
 
2.24.2 Geophysical Logging  
 
A geophysical logging survey of the open borehole interval of well NSH‐028 was conducted by IDS‐Colog 
on 29 January 2015.  The geophysical survey included the following logs: 

 Caliper/Gamma/Temperature/Conductivity, 

 Electrical Resistivity, 

 Sonic, 

 Acoustic Borehole Televiewer,  

 Neutron, and 

 Gamma‐Gamma Density. 
 
Flow testing was conducted at NSH‐028 on 21 February 2015.  Ambient flow testing was performed with 
a CDFM tool.  Injection was started at approximately 3.4 gpm, then adjusted to approximately 3.1 gpm, 
and continued for a total of 2.5 hours.  During the injection, the CDFM tool was run at intervals of 
interest.  The well was then allowed to recover for approximately 2 hours.  The flow logging survey 
included the following logs: 

 CDFM: Ambient, and 

 CDFM: Injection (average injection rate was 3.23 gpm between 30 and 160 minutes). 
 
The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior 
to expand their geologic model.  Interpretation of flow logging will be summarized in the aquifer testing 
report.  Copies of the geophysical logs are included in Appendix D.   
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2.24.3 Lithology 
 
The bottom of the alluvium was penetrated at approximately 500 feet.  Penetration rates in the alluvium 
were generally between approximately 0.4 and 0.9 minute per foot.  The upper portion of alluvium (to 
approximately 300 feet) is comprised of approximately 50 percent granitic clasts and approximately 
50 percent non‐granitic clasts.  The lithology of the granitic clasts is consistent with the Texas Canyon 
quartz monzonite, and the non‐granitic clasts are primarily carbonate rocks.  The lower portion of the 
alluvial unit is comprised of approximately 90 percent granitic clasts and approximately 10 percent non‐
granitic clasts.  During drilling of the borehole for the intermediate casing, there was no evidence of 
saturation in the alluvium.   
 
The interval immediately below the alluvium consisted of large open fractures causing the drill to lose 
circulation and no drilled cuttings were recovered for this interval.  Below the lost circulation zone, the 
Martin Formation was penetrated completely from 530 to 790 feet.  Zones of moderate fracturing were 
noted from approximately 670 to 700 feet and 725 to 740 feet, mostly parallel to bedding planes.  One 
structure is noted to dip west at approximately 725 feet.  The Abrigo Formation was encountered from 
790 feet to the bottom of the borehole.  Penetration rates in the Martin and Abrigo formations were 
generally between approximately 0.6 to 1.9 minutes per foot.  A detailed lithologic log is included in 
Appendix A. 
 
2.24.4 Well Development 
 
Several rounds of development were conducted on NSH‐028 by both BJ Drilling and NEWP due to 
scheduling demands and rig availability.  On 4 February 2015, BJ Drilling Company set up on NSH‐028 to 
conduct airlift development.  The airline was installed to approximately 760 feet and the well was 
initially purged at approximately 5 gpm for 1 hour.  Following the initial purge, the well was repeatedly 
airlifted and allowed to recover.  The discharge was initially brown and turbid with foam and contained 
0.5 to 1.5 ml/L solids (sand and gravel).  By the end of the airlifting development, no foam was observed 
in the groundwater, turbidity had decreased, and the sand content was approximately 0.2 ml/L. 
 
On 5 February 2015, NEWP installed a submersible pump (Grundfos, model 40S 100‐30) to 
approximately 750 feet.  On 6 February 2015, the well was purged at approximately 30 gpm.  The 
pumping rate was adjusted to approximately 1 gpm and pumped for 2 hours.  The rate was then 
increased to approximately 2 gpm and pumped for 1.5 hours.  At the end of the development period, 
total drawdown was approximately 125 feet.  Field forms documenting well development are included 
in Appendix C. 
 
2.25 WELL NSH‐029 
 
Well NSH‐029 was sited to serve as a water level observation point for aquifer testing.  Well NSH‐029 
was planned for completion in the Martin Formation with the intention of monitoring groundwater 
elevation during pumping tests conducted at wells NSH‐018 and NSH‐020.  NSH‐029 is 2‐inch piezometer 
design with a planned depth of 710 feet; the well was drilled by BJ Drilling using the T3 drilling rig and 
the air rotary method. 
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2.25.1 Drilling and Well Installation 
 
Drilling activities for well NSH‐029 commenced on 28 January 2015.  An 11‐inch diameter borehole was 
drilled to 19 feet, LCS surface casing with a 7‐inch nominal diameter was installed to 19 feet, and neat 
cement was installed from 19 feet to land surface. 
 
Borehole drilling continued on 28 January 2015 using a 6½‐inch diameter air‐rotary hammer bit to a 
depth of 710 feet.  Installation of well NSH‐029 commenced on 29 January 2015 (no geophysical logging 
was conducted).  The well included 2‐inch nominal diameter LCS; blank casing was installed to 
approximately 604 feet and the screened interval extended from 604 to 709 feet.  Filter pack was 
installed from approximately 575 to 710 feet, bentonite chips were installed to 554 feet, and formation 
stabilizer (⅜‐inch pea‐gravel and Tacna gravel) was installed to land surface. 
 
Well construction field forms are included in Appendix B, an as‐built well diagram for NSH‐029 is 
included as Figure 24, and well construction details are summarized in Table I. 
 
2.25.2 Lithology 
 
The bottom of the alluvium was encountered at approximately 500 feet.  Penetration rates in the 
alluvium were generally between 0.5 and 1.1 minutes per foot.  The alluvium consists of approximately 
50 percent granitic clasts and 50 percent non‐granitic clasts to 290 feet.  The lithology of the granitic 
clasts is consistent with the Texas Canyon quartz monzonite and the non‐granitic clasts are primarily 
sedimentary and metamorphic rocks.  The lower portion of the alluvial unit, from 290 to 500 feet, is 
comprised of approximately 90 percent granitic clasts and 10 percent non‐granitic clasts. 
 
The Martin Formation was the first bedrock encountered at approximately 500 feet to the total depth of 
710 feet.  Penetration rates in the Martin Formation were generally between approximately 1.0 and 
1.8 minutes per foot.  A detailed lithologic log is included in Appendix A. 
 
2.25.3 Well Development  
 
Development of well NSH‐029 included bailing conducted by BJ Drilling using a pump rig from 8 to 
9 February 2015.  Airlift development was attempted but the airline was not submerged enough to 
discharge water.  A total of approximately 5 gallons was bailed from the well before the well bailed dry.  
By the end of the development period, the turbidity of the discharge appeared very cloudy.  Field forms 
documenting well development are included in Appendix C. 
 
2.26 WELL NSH‐030 
 
Well NSH‐030 was sited to serve as a water level observation point for aquifer testing.  Well NSH‐030 
was planned for completion in the Escabrosa Formation with the intention of monitoring groundwater 
elevation during pumping tests conducted at wells NSH‐018 and NSH‐020.  NSH‐030 is a 2‐inch 
piezometer design with a planned depth of 740 feet; the well was drilled by BJ Drilling using a T3 drilling 
rig and the air rotary method. 
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2.26.1 Drilling and Well Installation 
 
Drilling activities for well NSH‐030 commenced on 29 January 2015.  An 11‐inch diameter borehole was 
drilled to 19 feet, LCS surface casing with a 7‐inch nominal diameter was installed to 19 feet, and neat 
cement grout was installed to land surface. 
 
Borehole drilling continued on 29 January 2015 using a 6½‐inch diameter air‐rotary hammer bit to a 
depth of 740 feet.  Installation of well NSH‐030 commenced on 3 February 2015 (no geophysical logging 
was conducted.  The well included 2‐inch nominal diameter LCS; blank casing was installed to 
approximately 600 feet and the screened interval extended from 600 to 706 feet.  Filter pack was 
installed from 592 to 740 feet, bentonite chips were installed to 567 feet, and formation stabilizer 
(⅜‐inch pea‐gravel) was installed to land surface. 
 
Well construction field forms are included in Appendix B, an as‐built well diagram for NSH‐030 is 
included as Figure 25, and well construction details are summarized in Table I. 
 
2.26.2 Lithology 
 
The bottom of the alluvium was encountered at 330 feet.  Penetration rates in the alluvium were 
generally between approximately 0.5 and 0.8 minute per foot.  The alluvium consists of approximately 
50 percent granitic clasts and 50 percent non‐granitic clasts.  The lithology of the granitic clasts is 
consistent with the Texas Canyon quartz monzonite and the non‐granitic clasts are primarily 
sedimentary and metamorphic rocks. 
 
The Horquilla Formation was encountered immediately below the alluvium from 330 feet to 420 feet, 
and included fine‐grained limestone/marble.  Penetration rates in the Horquilla were generally between 
approximately 1.3 and 3.3 minutes per foot.  Underlying the Horquilla Formation, the Black Prince 
Formation was penetrated at approximately to 560 feet, and included fine‐ to medium‐grained 
limestone.  Beneath the Black Prince, the Escabrosa Formation was penetrated at approximately to the 
bottom of the borehole at approximately 740 feet and included fine‐grained limestone and marble.  A 
detailed lithologic log is included in Appendix A. 
 
2.26.3 Well Development 
 
Development of well NSH‐030 included bailing conducted by BJ Drilling on 8 and 22 February 2015.  
Airlift development was attempted but the airline was not submerged enough to discharge water.  A 
total of approximately 7 gallons was bailed from the well before the well bailed dry.  By the end of the 
development period, the turbidity of the discharge appeared turbid.  Field forms documenting well 
development are included in Appendix C. 
 
2.27 WELL NSH‐031 
 
Well NSH‐031 was sited to serve as a water level observation point for aquifer testing.  Well NSH‐031 
was planned for completion in the Abrigo Formation with the intention of monitoring groundwater 
elevation during pumping tests conducted at wells NSH‐007, NSH‐008, NSH‐009, NSH‐010, and 
NSH‐014B.  NSH‐031 was a 2‐inch piezometer design with a planned depth of 820 feet; the well was 
drilled by BJ Drilling using the T3 drilling rig and the air rotary method. 
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2.27.1 Drilling and Well Installation 
 
Drilling activities for well NSH‐031 commenced on 4 February 2015.  An 11‐inch diameter borehole was 
drilled to 19 feet, LCS surface casing with a 7‐inch nominal diameter was installed to 19 feet, and neat 
cement was installed to land surface.   
 
Borehole drilling continued on 4 February 2015 using a 6½‐inch diameter air rotary hammer bit to a 
depth of 820 feet.  Installation of well NSH‐031 commenced on 5 February 2015 (no geophysical logging 
was conducted).  The well included 2‐inch nominal diameter LCS; blank casing was installed to 
approximately 721 feet and the screened interval extended from 721 to 805 feet.  Filter pack was 
installed to 700 feet, bentonite chips were installed to 683 feet to prevent the high‐solids bentonite 
grout from flowing downward.  Installation of the high‐solids bentonite grout from 500 feet to land 
surface was completed on 6 February 2015. 
 
Well construction field forms are included in Appendix B, an as‐built well diagram for NSH‐031 is 
included as Figure 26, and well construction details are summarized in Table I. 
 
2.27.2 Lithology 
 
The bottom of the alluvium was encountered at approximately 420 feet.  Penetration rates in the 
alluvium were generally between approximately 0.2 and 1.0 minute per foot.  The upper portion of 
alluvium to 320 feet is comprised of approximately 50 percent granitic clasts and 50 percent non‐granitic 
clasts.  The lithology of the granitic clasts is consistent with the Texas Canyon quartz monzonite and the 
non‐granitic clasts are primarily sedimentary and metamorphic rocks.  The lower portion of the alluvial 
unit is comprised of approximately 90 percent granitic clasts and 10 percent non‐granitic clasts. 
 
The Martin Formation was the first bedrock encountered at approximately 420 feet, continuing to 
620 feet, and included fine‐ to medium‐grained marble and garnetite.  Penetration rates in the Martin 
were generally between approximately 0.9 and 1.1 minutes per foot.  The Upper Abrigo was 
encountered at 620 feet to the bottom of the borehole at 820 feet.  A possible fault zone was 
encountered between approximately 620 and 640 feet at the top of the Upper Abrigo Formation.  The 
Abrigo Formation included altered carbonates; a second possible fault zone was encountered between 
approximately 740 and 760 feet.  A detailed lithologic log is included in Appendix A. 
 
2.27.3 Well Development  
 
Development of well NSH‐031 included bailing conducted by Haley & Aldrich on 7 March 2015.  Prior to 
bailing, the water level was measured at approximately 563 feet.  A total of approximately 23 gallons 
was bailed from the well.  By the end of the development period, the turbidity of the discharge 
appeared turbid to cloudy; the water level was measured at approximately 580 feet and was observed 
to be rising after bailing was complete.  Field forms documenting well development are included in 
Appendix C. 
 
2.28 WELL NSH‐032  
 
Well NSH‐032 was sited as a water level observation point for aquifer testing.  Well NSH‐032 was 
planned for completion in the Abrigo Formation with the intention of monitoring groundwater elevation 
during pumping tests conducted at wells NSH‐007, NSH‐008, NSH‐009, NSH‐010, and NSH‐014B.  The 
planned depth of well NSH‐032 was 820 feet; the well was drilled by BJ Drilling using the T3 drilling rig, 
and the air rotary method. 
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2.28.1 Drilling and Well Installation 
 
Drilling activities for well NSH‐032 commenced on 6 February 2015.  An 11‐inch diameter borehole was 
drilled to 19 feet, LCS surface casing with a 7‐inch outside diameter (0.155‐inch wall thickness) was 
installed to 19 feet, and neat cement was installed from 19 feet to land surface.   
 
Borehole drilling continued on 8 February 2015 using a 6½‐inch diameter air rotary hammer bit to a 
depth of 820 feet; installation of well NSH‐032 commenced on 9 February 2015.  The well included 
2‐inch nominal diameter LCS; blank casing was installed to approximately 720 feet and the screened 
interval extended from 720 to 804 feet.  Filter pack was installed from total depth to 700 feet, transition 
sand was installed to 690 feet, and high‐solids bentonite grout was installed to land surface on 
10 February 2015. 
 
Well construction field forms are included in Appendix B, an as‐built well diagram for NSH‐032 is 
included as Figure 27, and well construction details are summarized in Table I. 
 
2.28.2 Lithology 
 
The bottom of the alluvium was encountered at approximately 420 feet.  Penetration rates in the 
alluvium were generally between approximately 0.4 and 1.0 minute per foot.  The upper portion of 
alluvium to approximately 320 feet is comprised of approximately 50 percent granitic clasts and 
approximately 50 percent non‐granitic clasts.  The lithology of the granitic clasts is consistent with the 
Texas Canyon quartz monzonite and the non‐granitic clasts are primarily sedimentary and metamorphic 
rocks.  The lower portion of the alluvial unit (below approximately 320 feet) is comprised of 
approximately 90 percent granitic clasts and approximately 10 percent non‐granitic clasts. 
 
The Martin Formation was the first bedrock encountered at approximately 420 feet, continuing to 
620 feet, and included fine‐ to medium‐grained marble and garnetite.  Penetration rates in the Martin 
were generally between approximately 0.5 and 0.9 minute per foot.  A possible fault zone was 
encountered between approximately 620 and 640 feet overlying the Abrigo Formation from 
approximately 620 feet to the bottom of the borehole at approximately 820 feet.  The Abrigo Formation 
included altered carbonates with trace amounts of copper oxide minerals.  A detailed lithologic log is 
included in Appendix A. 
 
2.28.3 Well Development  
 
Development of well NSH‐032 included bailing conducted by NEWP and airlift conducted by BJ Drilling.  
Bailing was not successful on 18 February 2015 and the well was airlifted developed on 23 and 
24 February 2015.  The well was developed by the airlift method for a total of approximately 5 hours 
and the purge rate was approximately 1 gpm.  By the end of the development period, the turbidity of 
the discharge appeared cloudy to clear.  Field forms documenting well development are included in 
Appendix C. 
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3. Corehole Development Summary 
 
 
A total of 35 existing coreholes were attempted to be developed by airlift methods so that they may be 
used as observation points during aquifer testing and during monthly and quarterly data collection 
events conducted by Excelsior.  Work for the corehole development program was contracted to 
BJ Drilling by Excelsior and conducted between 20 November 2014 and 27 March 2015.  Haley & Aldrich 
tracked the progress of the corehole development program and provided various levels of contractor 
oversight based on direction from Excelsior.  More oversight was provided early in the corehole 
development program and less oversight was provided as the program progressed.   
 
Initial work at each corehole included the contractor welding a diverter to the surface casing of the 
corehole to control the airlift discharge from the corehole.  A pump hoist rig was used to install 1½‐inch 
nominal diameter, flush‐threaded steel tubing (through the diverter) to between approximately 900 to 
1,100 feet to provide enough submergence to discharge water.  An air compressor rig was used to 
conduct the airlift development.   
 
In general, the initial period of airlift was continuous and generally extended several hours to remove 
drilling fluids from the corehole.  After drilling fluids were purged, the airlift pumping was periodically 
stopped to allow the water level in the corehole to recover and surge to assist in development of the 
corehole.  Each corehole was considered developed once the discharge from the corehole was 
continuous and cloudy to clear in appearance.  The duration of the period required to develop each 
corehole varied from several hours to several days.  Some coreholes could not be developed by the 
airlift method possibly due to enlarged corehole diameters or due to a lack of hydraulic connection to 
the formation.  Some coreholes did not develop uniformly; at some locations, the discharge was turbid 
at the end of the development period.   
 

Corehole development activities are summarized on Table III.  Field data collected from corehole 
development activities early in the development program are presented in Appendix E.  Analysis of the 
water level data collected form the coreholes are summarized in the aquifer testing report. 
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TABLE I

Well Construction Summary

Gunnison Copper Project

Excelsior Mining Corp.

Page 1 of 2

Easting Northing Well Design

NSH-007 NSH-CP 55-917430 536953.072 394847.35 10/16/2014 10/23/2014
Open Borehole 

Interval (with PVC 
liner)

620
18 (0-20)                    

12 (20-469)            
7 7/8 (469-640)

469-460 (PVC liner 
356-496, 536-616)

NSH-008 NSH-CQ 55-917429 537052.423 395046.862 10/24/2014 10/29/2014 4- inch Cased 900
20 (0-20)              

10 (20-900)
720-840

NSH-009 NSH-CS 55-917433 537651.191 395519.311 10/30/2014 11/8/2014 4-inch Cased 1,060
20 (0-20)              

10 (20-1060)
813-995

NSH-010 NSH-CT 55-917434 537800.757 395448.292 10/30/2014 11/3/2014
Open Borehole 

Interval (with PVC 
liner)

720
20 (0-20)                    

13 (20-546)            
7 7/8 (546-720)

546-720 (PVC liner
379-599, 693-699)

NSH-012 NSH-CU 55-917435 537951.517 395496.694 11/3/2014 11/20/2014 4-inch Cased 504
20 (0-20)              

10 (20-504)
430-490

NSH-013 NSH-BW 55-917436 538252.445 394296.808 11/3/2014 11/7/2014
Open Borehole 

Interval
1,070

20 (0-20)                    
13 (20-650)            

7 7/8 (650-1,070)
650-1,070

NSH-014B NSH-DN 55-917432 537863.293 395535.279 11/10/2014 11/22/2014 4-inch Cased 1,277
20 (0-20)                    

10 (20-1,002)            
9 7/8 (1,002-1,277)

1,180-1,260

NSH-015 NSH-CJ 55-224029 537801.792 393098.33 11/11/2014 11/15/2014
Open Borehole 

Interval
820

20 (0-20)                    
12 (20-585)            

7 7/8 (585-820)
585-820

NSH-016 NSH-CL 55-224030 537654.299 393133.292 11/15/2014 11/19/2014
Open Borehole 

Interval (with PVC 
liner)

820
20 (0-20)                    

13 (20-580)            
7 7/8 (580-820)

580-820( PVC liner 301-
601, 641-701)

NSH-017 NSH-CK 55-224099 537953.722 393116.061 11/19/2014 12/7/2014 6-inch Cased 1,200
20 (0-20)                    

12 (20-930)            
11 5/8 (930-1200)

940-1181

NSH-018 NSH-CV 55-224100 539882.712 394345.762 11/23/2014 12/21/2014 4-inch Cased 997
20 (0-20)                    

10 (20-960)            
9 7/8 (960-997)

610-992

NSH-019 NSH-DA 55-224031 538350.895 393394.81 12/7/2014 12/21/2014
Open Borehole 

Interval
1,410

20 (0-20)                    
13 (20-638)            

7 7/8 (638-1188)     
7 1/2 (1188-1410)

N/A

NSH-020 NSH-CX 55-224035 539881.346 394183.965 12/8/2014 12/20/2014 4-inch Cased 1,600
20 (0-20)                    

10 (20-1130)            
9 7/8 (1130-1600)

1060-1181,
1241-1402,
1472-1582

NSH-021C NSH-DB 55-224032 538373.959 393462.015 1/10/2015 2/8/2015
Open Borehole 

Interval
1,400

20 (0-20)                    
13 (20-624)            

7 7/8 (624-1400)
624-1,400

Screened Interval1      

(feet)
Well ID

State Plane Coordinates Borehole 
Depth 

(feet bgs)

Borehole diameter, inches  
(Depth Interval, feet) 

Planned Hole 
ID

Drilling Start 
Date

Construction 
Complete Date

ADWR 
Registration 

Number

Table I ‐ Well Construction Summary.xlsx JULY 2015



TABLE I

Well Construction Summary

Gunnison Copper Project

Excelsior Mining Corp.

Page 2 of 2

Easting Northing Well Design

Screened Interval1      

(feet)
Well ID

State Plane Coordinates Borehole 
Depth 

(feet bgs)

Borehole diameter, inches  
(Depth Interval, feet) 

Planned Hole 
ID

Drilling Start 
Date

Construction 
Complete Date

ADWR 
Registration 

Number

NSH-022 NSH-BF 55-224097 539336.194 392996.22 12/20/2014 1/19/2015 6-inch Cased 1,170

20 (0-20)                    
12 (20-660)            

11 7/8 (660-835)             
11 5/8 (835-1170)

1,010-1,131

NSH-023 NSH-DD 55-224034 538600.754 393545.935 1/14/2015 1/17/2015
Open Borehole 

Interval
1,446

20 (0-20)                    
13 (20-645)            

7 7/8 (645-1446)
645-1,446

NSH-024 NSH-DC 55-224033 538538.574 393510.798 1/18/2015 1/22/2015
Open Borehole 

Interval
1,445

20 (0-20)                    
13 (20-625)            

7 7/8 (625-1445)
625-1,445

NSH-025 NSH-DP 55-224158 538490.268 393644.068 1/20/2015 1/26/2015 4-inch Cased 1,596
20 (0-20)                    

10 (20-1596)
1,480-1,551

NSH-026 NSH-BE 55-224036 539341.942 392857.383 1/23/2015 1/26/2015
Open Borehole 

Interval
905

20 (0-20)                    
13 (20-625)            

7 7/8 (625-905)
625-905

NSH-027 NSH-BG 55-224157 539011.455 391828.665 1/26/2015 2/1/2015 6-inch Cased 1,022
20 (0-20)                    

12 (20-1022)
865-1,010

NSH-028 NSH-BH 55-224156 539065.387 391979.953 1/27/2015 1/29/2015
Open Borehole 

Interval
800

20 (0-20)                    
13 (20-544)            

7 7/8 (544-800)
544-800

NSH-029 NSH-DR 55-917775 539877.409 393898.717 1/28/2015 1/29/2015 Piezometer 710
11 (0-19)                    

6.5 (19-710)
604-709

NSH-030 NSH-DQ 55-917777 539886.861 394642.092 1/29/2015 2/3/2015 Piezometer 740
11 (0-19)                    

6.5 (19-740)
600-706

NSH-031 NSH-DS 55-917782 537432.527 395949.843 2/4/2015 2/6/2015 Piezometer 820
11 (0-19)                    

6.5 (19-820)
721-805

NSH-032 NSH-DT 55-917783 537746.449 395755.033 2/6/2015 2/10/2015 Piezometer 820
11 (0-19)                    

6.5 (19-820)
720-804

NOTES:
1  Open borehole interval for feasbility design wells

Table I ‐ Well Construction Summary.xlsx JULY 2015



TABLE II

Geophysical Logging Summary

Gunnison Copper Project

Excelsior Mining Corp.

NSH-007 X X

NSH-008 X X X X X X
Heat Pulse 
Flow Meter

NSH-009 X X X X X X CEDFM CDFM

NSH-010 X X X

NSH-011 X X X

NSH-012 X

NSH-013 X X X X X X CDFM CDFM

NSH-014B X X X

NSH-015 X X X X X X CDFM SPM

NSH-016 X X X X CDFM

NSH-017 X X X X CDFM CDFM

NSH-018 X X X X CDFM CDFM

NSH-019 X X X X X X CDFM SFM

NSH-020 X X X X CDFM CDFM

NSH-021C X X X X CDFM SFM

NSH-022 X X X X

NSH-023 X X X X X X CDFM CDFM

NSH-024 X X X X CDFM CDFM

NSH-025 X X X X

NSH-026 X X X X X X CDFM SFM

NSH-027 X X X X

NSH-028 X X X X X X CDFM CDFM

Note: CDFM - Corehole Dynamic Flow Meter (Electromagnetic flow meter tool for low flow conditions)

SPM - Spinner Flow Meter (mechanical tool for high flow conditions)

Density 
(Gam-Gam)

Ambient 
Flowmeter 

(type)

Dynamic 
Flowmeter 

(type)
Well ID Neutron

Caliper 
Gamma 

T/FR
Sonic E log ABI

Table II ‐ Geophysics Matrix.xlsx JULY 2015



TABLE III

Corehole Cleanout Summary

Gunnison Copper Project

Excelsior Mining Corp.

ID Cleanout Date(s)
Total Well Depth 

(feet bgs)
Airline Depth 

(feet bgs)
Pre-cleanout SWL 

(feet bgs)
Post-cleanout SWL

 (feet bgs)
Discharge** 

(gpm)
Total Water Purged 

(gallons)
Construction Details

NSD-030 11/21-22/14 767 756 358 238.86 <1 to 10 3,000 Cased to 240' bgs, open hole below

NSD-037 12/5-9/2014 1,200 440 to 945 [800] 352.3 461.7* 10 to 90 2,500 Cased to 524' bgs, open hole below

NSD-026 12/9/2014 1,168 504 to 525 [525] 416.5 419.2* 10 1,500 Cased to 431' bgs, open hole below

NSD-002 12/10-12/2014 1,907 600 to 1250 [1250] 575.9* 591.7* 1.5 to 40 4,500 Cased to 580' bgs, open hole below

NSD-001 12/12-13/2014 1,509 800 to 1220 [1220] 605.5* 612.4* <10 to 20 1,200 Cased to 460' bgs, open hole below

NSD-041 12/13-14/14 1,600 1,220 546 529.7* 30 to 40 13,200 Cased to 410' bgs, open hole below

NSD-042 12/15-16/14 1,700 1,220 Blocked* Obstruction at 510 5 to 15 900

NSM-009 12/16-17/14 1,349 1,220 602 593.9* 35 to 40 12,000 Cased to 585' bgs, open hole below

NSM-005A 12/18-20/2014 1,171 1,000 588 10 to 15 5,900 Cased to 592' bgs, open hole below

NSM-043 12/20/2014 1,736 1,200 10 to 15 1,900 Cased to 628' bgs, open hole below

NSD-027 1/5-6/2015 1,004 960 453.9* 505.37* 15 2,700 Cased to 400' bgs, open hole below

NSD-028 1/7/2015 755 740 436.8* 444.97* 9 2,900 Cased to 400' bgs, open hole below

DC-9 1/12-13/15 1,500 600 359.2

NSD-010 1/16/2015 1,509 940 564.5* 565.2* <1 to 3.5 100+ Cased to 543' bgs, open hole below

NSM-011 1/19-20/2015 1,340 1,000 576.5* 577.84* 40 5,400 Cased to 540' bgs, open hole below

J-5 1/22-23/2015 1,475 600 to 1,100 [1100] 550 605.3* 1 to 7 2,300

NSD-019 1/26/2015 1,454 1,100 485.1* 630.4* 20 5,800 Cased to 620' bgs, open hole below

NSM-007 1/27-28/2015 1,168 1,000 636 651.1* 10 to 15 6,300 Cased to 604' bgs, open hole below

NSD-001 1/29/2015 1,150 1,100 612.4* 616.2* 17 to 20 2,200 Cased to 458' bgs, open hole below

NSD-022 2/4-5/2015 1,339
Bailed at top of water Colum and ~1,250 

[top of water column]
547.9* 555* Cased to 499' bgs, open hole below

NSD-012 2/5-6/2015 1,732 900 536.6 538.1* Cased to 422' bgs, open hole below

NSD-006 2/6/2015 2,000 1,000 564.56 Block at 85* Cased to 470' bgs, open hole below

NSM-008 2/10-11/15 1,250 900 Full of mud* 619.13* 20 to 22 10,400 Cased to 540' bgs, open hole below

NSM-006 2/13-16/2015 1,273 800 630.6* 641.45* 5 1,500 Cased to 548' bgs, open hole below

CS-6 2/16-18/2015
2,160 

(926 after collapse)
Bailed at 795 643 646.2* - 1.25 Hole collapsed at 936' bgs

NSD-011 2/18/2015 1,438 900 to 1,100 [1,100] 633 635.7* 3 to 5 500 Cased to 644' bgs, open hole below

NSM-001 2/19-20/2015 1,150 900 641 639.1* 1 to 3 500+

CS-11 2/20/2015 2,084 900 446.2* 441* 1 to 2 600+

NSD-032 <3/16/15 905 - 315.8* 333.95* - -

NSD-017 3/16/2015 1,349 600 505.3 505.36 - 5 Cased to 400' bgs, open hole below

NSD-016 3/17-18/2015 1,689 780 540.17 540.1 <1 to 1 50 Cased to 420' bgs, open hole below

NSD-014 3/18/2015 1,913 900 540.9* 542.7 3 400 Cased to 402' bgs, open hole below

NSD-005 3/19/2015 1,908 900 495.6* 518.64 3 to 4 200+ Cased to 420' bgs, open hole below

NSM-010A 3/20/2015 839 800 Blocked at 210* 549.62 Cased to 425' bgs, open hole below

NSD-015 3/20/2015 1,956 795 539.5* 512.65 1 to 2 400 Cased to 400' bgs, open hole below

J-9 3/27/2015 1,158 700 to 1,100 [1,100] 637.7*

NOTES:

SWL = surface water level

* = from Excelsior water level sweeps
** = visual approximation

bgs = below ground surface
gpm = gallons per minute

[  ] = depth purging completed

Initial return had hydrocarbon odor, immediately 
ceased purging

No returns noted

No returns noted

No returns noted, used bailer (1" x 20') to 
investigate (obstruction at 400' bgs)

Bailer (3" ID x 20') ran ~15 times over 45 minutes

Table III ‐ Corehole Cleanout.xlsx JULY 2015
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12-INCH BOREHOLE

CEMENT-BENTONITE GROUT

8 5/8-INCH O.D. LCS CASING

(0.250-INCH WALL THICKNESS)

~ 22 FEET

463 FEET

484 FEET

640 FEET

BENTONITE CHIPS

7 7/8-INCH BOREHOLE

469 FEET

NEAT CEMENT

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

18-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

1/4-INCH X NO. 8 TACNA GRAVEL

STATIC WATER LEVEL (12/11/2014)
330 FEET

0.50 FEET

1/4-INCH X NO. 8 TACNA GRAVEL
~ 26 FEET

~ 20 FEET

~ 30 FEET

BENTONITE CHIPS

NEAT CEMENT GROUT

3.99 FEET

0.00 FEET

CONCRETE PAD

GROUND

3.84 FEET

356 FEET

STEEL CLAMP

4 1/2-INCH O.D. PVC CASING

(0.237-INCH WALL THICKNESS)

496 FEET

536 FEET

616 FEET

4 1/2-INCH O.D. PVC SCREEN

(0.237-INCH WALL THICKNESS)

(0.100-INCH WIDE HORIZONTAL SLOTS)

PVC BOTTOM CAP

4 1/2-INCH O.D. PVC SCREEN

(0.237-INCH WALL THICKNESS)

(0.100-INCH WIDE HORIZONTAL SLOTS)
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FIGURE 3

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-007 AS-BUILT DIAGRAM

SCALE: NONE

JULY 2015



10-INCH BOREHOLE

HIGH-SOLIDS BENTONITE GROUT

NO. 20 X 40 TRANSITION SAND

1/4-INCH X NO. 8 TACNA FILTER PACK

4 1/2-INCH O.D. LCS SCREEN

(0.125-INCH WIDE MILL SLOTS)

(0.237-INCH WALL THICKNESS)

4 1/2-INCH O.D. LCS CASING

(0.237-INCH WALL THICKNESS)

20 FEET

700 FEET

711 FEET

720 FEET

847 FEET

840 FEET

FILL

900 FEET

191 FEET

BENTONITE CHIPS

80 FEET

NEAT CEMENT

12 3/4-INCH O.D. LCS SURFACE

CASING (0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

1/4-INCH X NO. 8 TACNA GRAVEL

INITIAL GROUT LIFT TO LAND SURFACE

DROPPED TO ~190 FEET BY 11-20-14

3.01 FEET

0.30 FEET

BULL-NOSED PLUG

STATIC WATER LEVEL (12-11-2014)
333 FEET

STEEL MONUMENT (LOCKABLE)

TOP OF CASING (WITH REMOVABLE CAP)

3.24 FEET

0.00 FEET

CONCRETE PAD

GROUND
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FIGURE 4

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-008 AS-BUILT DIAGRAM

SCALE: NONE

JULY 2015



10-INCH BOREHOLE

HIGH-SOLIDS BENTONITE GROUT

NO. 20 X 40 TRANSITION SAND

4 1/2-INCH O.D. LCS SCREEN

(0.125-INCH WIDE MILL SLOTS)

(0.237-INCH WALL THICKNESS)

4 1/2-INCH O.D. LCS CASING

(0.237-INCH WALL THICKNESS)

20 FEET

785 FEET

795 FEET

813 FEET

1,018 FEET

995 FEET

1,060 FEET

FILL

353 FEET

337 FEET

6 FEET

1/4-INCH X NO. 8 TACNA GRAVEL

BENTONITE CHIPS

NEAT CEMENT

12 3/4-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

BULL-NOSED PLUG

2.92 FEET

STATIC WATER LEVEL (12-11-2014)
401 FEET

1/4-INCH X NO. 8 TACNA

FILTER PACK

TOP OF CASING  (WITH REMOVABLE CAP)

0.35 FEET

3.14 FEET

0.00 FEET

CONCRETE PAD

GROUND
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FIGURE 5

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-009 AS-BUILT DIAGRAM

SCALE: NONE

JULY 2015



12 3/4-INCH BOREHOLE

HIGH-SOLIDS BENTONITE GROUT

8 5/8-INCH O.D. LCS CASING

(0.25-INCH WALL THICKNESS)

20 FEET

NEAT CEMENT

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

~0.5 FEET

0.00 FEET

2.5 FEET

CONCRETE PAD

GROUND

2.0 FEET

STEEL CLAMP

6 5/8-INCH O.D. PVC CASING

(0.280-INCH WALL THICKNESS)

379 FEET

486 FEET

546 FEET

720 FEET

NEAT CEMENT

7 7/8-INCH BOREHOLE

STATIC WATER LEVEL (12-11-2014)
555 FEET

599 FEET

699 FEET

6 5/8-INCH O.D. PVC SCREEN

(0.280-INCH WALL THICKNESS)

(0.10-INCH WIDE HORIZONTAL SLOTS)

PVC BOTTOM CAP

639 FEET
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FIGURE 6

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-010 AS-BUILT DIAGRAM

SCALE: NONE

JULY 2015



NEAT CEMENT

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

10-INCH BOREHOLE

HIGH-SOLIDS BENTONITE GROUT

NO. 20 X 40 TRANSITION SAND

1/4-INCH X NO. 8 TACNA FILTER PACK

4 1/2-INCH O.D. LCS SCREEN

(0.125-INCH WIDE MILL SLOTS)

(0.237-INCH WALL THICKNESS)

4 1/2-INCH O.D. LCS CASING

(0.237-INCH WALL THICKNESS)

20 FEET

409 FEET

422 FEET

430 FEET

504 FEET

490 FEET

STEEL MONUMENT (LOCKABLE)

BULL-NOSED PLUG

2 FEET

3.25 FEET

0.48 FEET

BENTONITE CHIPS

BENTONITE CHIPS

HIGH-SOLIDS BENTONITE GROUT

HIGH-SOLIDS BENTONITE GROUT

63 FEET

64 FEET

167 FEET

169 FEET

INITIAL GROUT LIFT TO LAND SURFACE

DROPPED TO ~220 FEET BY 11-20-14

220 FEET

TOP OF CASING (WITH REMOVABLE CAP)

3.35 FEET

0.00 FEET

CONCRETE PAD
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FIGURE 7

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-012 AS-BUILT DIAGRAM

SCALE: NONE

JULY 2015



13-INCH BOREHOLE

HIGH-SOLIDS BENTONITE GROUT

8 5/8-INCH O.D. LCS CASING

(0.25-INCH WALL THICKNESS)

20 FEET

597 FEET

646 FEET

1,070 FEET

650 FEET

NEAT CEMENT

7 7/8-INCH BOREHOLE

FILL

NEAT CEMENT

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

STATIC WATER LEVEL (12-19-2014)
655 FEET

0.8 FEET

1/4-INCH X NO. 8 TACNA GRAVEL

BENTONITE CHIPS

67 FEET

75 FEET

0.00 FEET

3.84 FEET

CONCRETE PAD
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FIGURE 8

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-013 AS-BUILT DIAGRAM

SCALE: NONE

JULY 2015



10-INCH BOREHOLE (HAMMER BIT)

HIGH-SOLIDS BENTONITE GROUT

NO. 20 X 40 TRANSITION SAND

1/4-INCH X NO. 8 TACNA FILTER PACK

4 1/2-INCH O.D. LCS SCREEN

(0.125-INCH WIDE SLOTS)

(0.237-INCH WALL THICKNESS)

4 1/2-INCH O.D. LCS CASING

(0.237-INCH WALL THICKNESS)

20 FEET

1,160 FEET

1,170 FEET

1,180 FEET

1,274 FEET

1,260 FEET

1,277 FEET

1,002 FEET

9 7/8-INCH BOREHOLE (TRI-CONE BIT)

FILL

NEAT CEMENT

12 3/4-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

TOP OF CASING (WITH REMOVABLE CAP)

BULL-NOSED PLUG

~1.5 FEET

~0.5 FEET

BENTONITE CHIPS

1 FOOT

30 FEET

34 FEET

60 FEET

65 FEET

1/4-INCH X NO. 8 TACNA GRAVEL

BENTONITE CHIPS

INITIAL GROUT LIFT TO LAND SURFACE

DROPPED TO ~65 FEET BY 11-23-14

3/8-INCH PEA-GRAVEL

BENTONITE CHIPS

387 FEET

STATIC WATER LEVEL (12-11-2014)

0.00 FEET

~2.0 FEET

CONCRETE PAD
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FIGURE 9

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-014B AS-BUILT DIAGRAM

SCALE: NONE

JULY 2015



12-INCH BOREHOLE

HIGH-SOLIDS BENTONITE GROUT

8 5/8-INCH O.D. LCS CASING

(0.25-INCH WALL THICKNESS)

20 FEET

514 FEET

585 FEET

820 FEET

NEAT CEMENT

7 7/8-INCH BOREHOLE

577 FEET

BENTONITE CHIPS

NEAT CEMENT

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

0.20 FEET

82 FEET

85 FEET

3/8-INCH PEA-GRAVEL

BENTONITE CHIPS

INITIAL GROUT LIFT TO LAND SURFACE

DROPPED TO ~85 FEET BY 11-24-14

1.64 FEET

0.00 FEET

CONCRETE PAD
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FIGURE 10

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-015 AS-BUILT DIAGRAM

SCALE: NONE

JULY 2015

STATIC WATER LEVEL (11-21-2014)
592 FEET



12 3/4-INCH BOREHOLE

HIGH-SOLIDS BENTONITE GROUT

8 5/8-INCH O.D. LCS CASING

(0.25-INCH WALL THICKNESS)

20 FEET

523 FEET

580 FEET

820 FEET

NEAT CEMENT

7 7/8-INCH BOREHOLE

571 FEET

579 FEET

BENTONITE CHIPS

FILL

NEAT CEMENT

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

0.29 FEET

86 FEET

90 FEET

3/8-INCH PEA-GRAVEL

BENTONITE CHIPS

INITIAL GROUT LIFT TO LAND SURFACE

DROPPED TO ~90 FEET BY 11-24-14

STATIC WATER LEVEL (11-19-2014)
330 FEET

0.00 FEET

2.45 FEET

CONCRETE PAD

GROUND

2.01 FEET

STEEL CLAMP

6 5/8-INCH O.D. PVC CASING

(0.280-INCH WALL THICKNESS)

301 FEET

PVC BOTTOM CAP

601 FEET

641 FEET

6 5/8-INCH O.D. PVC SCREEN

(0.280-INCH WALL THICKNESS)

(0.10-INCH WIDE HORIZONTAL SLOTS)

6 5/8-INCH O.D. PVC SCREEN

(0.280-INCH WALL THICKNESS)

(0.10-INCH WIDE HORIZONTAL SLOTS)

701 FEET

702 FEET

FILL
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591 FEET

12-INCH BOREHOLE (HAMMER BIT)

HIGH-SOLIDS BENTONITE GROUT

NO. 20 X 40 TRANSITION SAND

1/4-INCH X NO. 8 TACNA FILTER PACK

6 5/8-INCH O.D. LCS SCREEN

(0.125-INCH WIDE SLOTS)

(0.25-INCH WALL THICKNESS)

6 5/8-INCH O.D. LCS CASING

(0.25-INCH WALL THICKNESS)

20 FEET

919 FEET

930 FEET

940 FEET

1,200 FEET

1,181 FEET

360 FEET

382 FEET

BENTONITE CHIPS

NEAT CEMENT

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

TOP OF CASING (WITH REMOVABLE CAP)

2.84 FEET

0.32 FEET

3/8-INCH PEA-GRAVEL AND

1/4-INCH X NO. 8 TACNA GRAVEL

BULL-NOSED PLUG

11 5/8-INCH BOREHOLE (TRI-CONE BIT)

STATIC WATER LEVEL (12-14-2014)

0.00 FEET

3.06 FEET

CONCRETE PAD

GROUND
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FIGURE 12

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-017 AS-BUILT DIAGRAM

SCALE: NONE

JULY 2015



10-INCH BOREHOLE (HAMMER BIT)

3/8-INCH PEA GRAVEL AND

1/4-INCH X NO. 8 TACNA GRAVEL

NO. 20 X 40 TRANSITION SAND

1/4-INCH X NO. 8 TACNA FILTER PACK

4 1/2-INCH O.D. LCS SCREEN

(0.125-INCH WIDE MILL SLOTS)

(0.237-INCH WALL THICKNESS)

4 1/2-INCH O.D. LCS CASING

(0.237-INCH WALL THICKNESS)

20 FEET

564 FEET

589 FEET

610 FEET

997 FEET

992 FEET

599 FEET

BENTONITE CHIPS

2.41 FEET

NEAT CEMENT

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

0.55 FEET

STATIC WATER LEVEL (12-21-2014)
591 FEET

960 FEET

9 7/8-INCH BOREHOLE (TRI-CONE BIT)

BULL-NOSED PLUG

TOP OF CASING (WITH REMOVABLE CAP)

CONCRETE PAD

GROUND

2.90 FEET

0.00 FEET

12 3/4-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)
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FIGURE 13

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-018 AS-BUILT DIAGRAM

SCALE: NONE

JULY 2015



13-INCH BOREHOLE

HIGH-SOLIDS BENTONITE GROUT

8 5/8-INCH O.D. LCS CASING

(0.25-INCH WALL THICKNESS)

20 FEET

588 FEET

638 FEET

1,410 FEET

NEAT CEMENT

7 7/8-INCH BOREHOLE (HAMMER BIT)

631 FEET

BENTONITE CHIPS

NEAT CEMENT

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

~1,300 FEET

1,188 FEET

7 1/2-INCH BOREHOLE (TRI-CONE BIT)

FILL

0.50 FEET

51 FEET

65 FEET

1/4-INCH X NO. 8 TACNA GRAVEL

BENTONITE CHIPS

INITIAL GROUT LIFT TO LAND SURFACE

DROPPED TO ~65 FEET BY 12-21-14

STATIC WATER LEVEL (12-17-2014)
602 FEET

0.00 FEET

2.66 FEET

CONCRETE PAD
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FIGURE 14

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-019 AS-BUILT DIAGRAM

SCALE: NONE

JULY 2015



10-INCH BOREHOLE (HAMMER BIT)

HIGH SOLIDS BENTONITE GROUT

NO. 20 X 40 TRANSITION SAND

1/4-INCH X NO. 8 TACNA FILTER PACK

4 1/2-INCH O.D. LCS SCREEN

(0.125-INCH WIDE MILL SLOTS)

(0.237-INCH WALL THICKNESS)

4 1/2-INCH O.D. LCS CASING

(0.237-INCH WALL THICKNESS)

20 FEET

1,595 FEET

1,582 FEET

1,600 FEET

9 7/8-INCH BOREHOLE (TRI-CONE BIT)

FILL

NEAT CEMENT

12 3/4-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

TOP OF CASING (WITH REMOVABLE CAP)

BULL-NOSED PLUG

BENTONITE CHIPS

BENTONITE CHIPS

1,472 FEET

1,406 FEET

1,459 FEET

1,402 FEET

1,060 FEET

1,202 FEET

1,227 FEET

1,181 FEET

1,035 FEET

1,050 FEET

~320 FEET

~340 FEET

BENTONITE CHIPS

1/4-INCH X NO. 8 TACNA FILTER PACK

1/4-INCH X NO. 8 TACNA FILTER PACK

1.130 FEET

1/4-INCH X NO. 8 TACNA GRAVEL

1,241 FEET

2.76 FEET

0.01 FEET

STATIC WATER LEVEL (12-16-2014)603 FEET

0.00 FEET

2.93 FEET
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FIGURE 15

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-020 AS-BUILT WELL DIAGRAM

SCALE: NONE

JULY 2015



13-INCH BOREHOLE

HIGH-SOLIDS BENTONITE GROUT

8 5/8-INCH O.D. LCS CASING

(0.25-INCH WALL THICKNESS)

20 FEET

562 FEET

624 FEET

1,400 FEET

NEAT CEMENT

7 7/8-INCH BOREHOLE (HAMMER BIT)

TO ~1,160 FEET

617 FEET

BENTONITE CHIPS

NEAT CEMENT

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

~1,372 FEET

7 7/8-INCH BOREHOLE (TRI-CONE BIT)

FROM ~1,160 FEET

FILL

0.60 FEET

1/4-INCH X NO. 8 TACNA GRAVEL

INITIAL GROUT LIFT TO LAND SURFACE

DROPPED TO ~313 FEET BY 2-8-15

313 FEET

308 FEET

BENTONITE CHIPS

STATIC WATER LEVEL (02-16-2015)
601 FEET

0.00 FEET

2.98 FEET

CONCRETE PAD

GROUND
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FIGURE 16

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-021C AS-BUILT DIAGRAM

SCALE: NONE

JULY 2015



12-INCH BOREHOLE (HAMMER BIT)

HIGH-SOLIDS BENTONITE GROUT

NO. 20 X 40 TRANSITION SAND

1/4-INCH X NO. 8 TACNA FILTER PACK

6 5/8-INCH O.D. LCS SCREEN

(0.125-INCH WIDE MILL SLOTS)

(0.25-INCH WALL THICKNESS)

6 5/8-INCH O.D. LCS CASING

(0.25-INCH WALL THICKNESS)

20 FEET

972 FEET

997 FEET

1,010 FEET

1,170 FEET

1,131 FEET

204 FEET

209 FEET

BENTONITE CHIPS

NEAT CEMENT

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

TOP OF CASING (WITH REMOVABLE CAP)

2.46 FEET

0.35 FEET

1/4-INCH X NO. 8 TACNA GRAVEL

BULL-NOSED PLUG

11 5/8-INCH BOREHOLE (TRI-CONE BIT)

11 7/8-INCH BOREHOLE (TRI-CONE BIT)

11 5/8-INCH BOREHOLE (TRI-CONE BIT)

660 FEET

835 FEET

STATIC WATER LEVEL (01-25-2015)
628 FEET

0.00 FEET

2.93 FEET

CONCRETE PAD

GROUND
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FIGURE 17

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-022 AS-BUILT DIAGRAM

SCALE: NONE
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13-INCH BOREHOLE

HIGH-SOLIDS BENTONITE GROUT

8 5/8-INCH O.D. LCS CASING

(0.25-INCH WALL THICKNESS)

20 FEET

577 FEET

645 FEET

1,446 FEET

NEAT CEMENT

7 7/8-INCH BOREHOLE (HAMMER BIT)

631 FEET

BENTONITE CHIPS

NEAT CEMENT

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

1,442 FEET

FILL

0.50 FEET

149 FEET

~154 FEET

1/4-INCH X NO. 8 TACNA GRAVEL

BENTONITE CHIPS

INITIAL GROUT LIFT TO LAND SURFACE

DROPPED TO ~154 FEET BY 2-8-15

STATIC WATER LEVEL (02-16-2015)
627 FEET

 3.10 FEET
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13-INCH BOREHOLE

HIGH-SOLIDS BENTONITE GROUT

8 5/8-INCH O.D. LCS CASING

(0.25-INCH WALL THICKNESS)

20 FEET

562 FEET

625 FEET

1,445 FEET

NEAT CEMENT

7 7/8-INCH BOREHOLE (HAMMER BIT)

612 FEET

BENTONITE CHIPS

NEAT CEMENT

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

1,440 FEET

FILL

0.65 FEET

104 FEET

~109 FEET

1/4-INCH X NO. 8 TACNA GRAVEL

BENTONITE CHIPS

INITIAL GROUT LIFT TO LAND SURFACE

DROPPED TO ~109 FEET BY 2-8-15

STATIC WATER LEVEL (02-16-2015)
617 FEET

0.00 FEET

2.97 FEET
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10-INCH BOREHOLE

4 1/2-INCH O.D. LCS SCREEN

(0.125-INCH WIDE MILL SLOTS)

(0.237-INCH WALL THICKNESS)

4 1/2-INCH O.D. LCS CASING

(0.237-INCH WALL THICKNESS)

20 FEET

1,461 FEET

1,469 FEET

1,480 FEET

1,551 FEET

1,560 FEET

HIGH SOLIDS BENTONITE GROUT

12 3/4-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

1.61 FEET

1.09 FEET

BULL-NOSED PLUG

2 3/8-INCH O.D. LCS CASING

(0.154-INCH WALL THICKNESS)

1/4-INCH X NO. 8 TACNA FILTER PACK

SOFT FILL AND BENTONITE CHIPS

NO. 20 x 40 TRANSITION SAND

1,590 FEET

1,596 FEET

NO. 20 x 40 TRANSITION SAND

1/4-INCH X NO. 8 TACNA FILTER PACK

TOP OF CASING (WITH REMOVABLE CAP)

NEAT CONCRETE

STATIC WATER LEVEL (02-16-2015)
639 FEET

0.00 FEET

0.50 FEET CONCRETE PAD

GROUND

19 FEET

BENTONITE CHIPS

1/4-INCH X NO. 8 TACNA GRAVEL

G
:
\
P

R
O

J
E

C
T

S
\
E

X
C

E
L
S

I
O

R
 
M

I
N

I
N

G
 
C

O
R

P
\
3
8
6
8
1
-
M

I
N

E
 
P

L
A

N
N

I
N

G
\
C

A
D

\
3
8
6
8
1
-
0
1
9
.
D

W
G

J
A

K
U

B
O

W
S

K
I
,
 
T

O
D

D
N

S
H

-
0
2
5
 
-
 
A

S
B

U
I
L
T

7
/
6
/
2
0
1
5
 
1
:
5
9
 
P

M
L
a
y
o
u
t
:

P
r
i
n
t
e
d
:

FIGURE 20

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-025 AS-BUILT DIAGRAM

SCALE: NONE

JULY 2015



13-INCH BOREHOLE

HIGH-SOLIDS BENTONITE GROUT

8 5/8-INCH O.D. LCS CASING

(0.25-INCH WALL THICKNESS)

20 FEET

554 FEET

625 FEET

905 FEET

NEAT CEMENT

7 7/8-INCH BOREHOLE (HAMMER BIT)

612 FEET

BENTONITE CHIPS

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

CONCRETE PAD

STEEL MONUMENT (LOCKABLE)

900 FEET

FILL

0.57 FEET

65 FEET

70 FEET

1/4-INCH X NO. 8 TACNA GRAVEL

BENTONITE CHIPS

INITIAL GROUT LIFT TO LAND SURFACE

DROPPED TO 70 FEET BY 3-17-15

606 FEET
STATIC WATER LEVEL (02-08-2015)

0.00 FEET

1.80 FEET

GROUND
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12 3/8-INCH BOREHOLE (HAMMER BIT)

HIGH-SOLIDS BENTONITE GROUT

NO. 20 X 40 TRANSITION SAND

1/4-INCH X NO. 8 TACNA FILTER PACK

6 5/8-INCH O.D. LCS SCREEN

(0.125-INCH WIDE SLOTS)

(0.280-INCH WALL THICKNESS)

6 5/8-INCH O.D. LCS CASING

(0.25-INCH WALL THICKNESS)

20 FEET

840 FEET

850 FEET

865 FEET

1,022 FEET

1,010 FEET

336 FEET

441 FEET

BENTONITE CHIPS

NEAT CEMENT

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

TOP OF CASING (WITH REMOVABLE CAP)

2.70 FEET

0.48 FEET

1/4-INCH X NO. 8 TACNA GRAVEL

BULL-NOSED PLUG

STATIC WATER LEVEL (02-08-2015)
571 FEET

0.00 FEET

2.91 FEET

CONCRETE PAD
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G
:
\
P

R
O

J
E

C
T

S
\
E

X
C

E
L
S

I
O

R
 
M

I
N

I
N

G
 
C

O
R

P
\
3
8
6
8
1
-
M

I
N

E
 
P

L
A

N
N

I
N

G
\
C

A
D

\
3
8
6
8
1
-
0
2
0
.
D

W
G

J
A

K
U

B
O

W
S

K
I
,
 
T

O
D

D
N

S
H

-
0
2
7
 
-
 
A

S
B

U
I
L
T

7
/
6
/
2
0
1
5
 
2
:
0
1
 
P

M
L
a
y
o
u
t
:

P
r
i
n
t
e
d
:

FIGURE 22

EXCELSIOR MINING CORPORATION

GUNNISON, ARIZONA

NSH-027 AS-BUILT DIAGRAM

SCALE: NONE

JULY 2015



12-INCH BOREHOLE (HAMMER BIT)

HIGH-SOLIDS BENTONITE GROUT

NO. 20 X 40 TRANSITION SAND

1/4-INCH X NO. 8 TACNA FILTER PACK

6 5/8-INCH O.D. LCS SCREEN

(0.125-INCH WIDE SLOTS)

(0.280-INCH WALL THICKNESS)

6 5/8-INCH O.D. LCS CASING

(0.25-INCH WALL THICKNESS)

20 FEET

840 FEET

850 FEET

865 FEET

1,022 FEET

1,010 FEET

336 FEET

441 FEET

BENTONITE CHIPS

NEAT CEMENT

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

TOP OF CASING (WITH REMOVABLE CAP)

2.70 FEET

0.48 FEET

1/4-INCH X NO. 8 TACNA GRAVEL

BULL-NOSED PLUG

STATIC WATER LEVEL (02-08-2015)
571 FEET

0.00 FEET

2.91 FEET

CONCRETE PAD

GROUND
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13-INCH BOREHOLE

HIGH-SOLIDS BENTONITE GROUT

8 5/8-INCH O.D. LCS CASING

(0.25-INCH WALL THICKNESS)

20 FEET

473 FEET

544 FEET

NEAT CEMENT

7 7/8-INCH BOREHOLE (HAMMER BIT)

541 FEET

BENTONITE CHIPS

NEAT CEMENT

14-INCH O.D. LCS SURFACE CASING

(0.25-INCH WALL THICKNESS)

20-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

800 FEET

0.43 FEET

90 FEET

1/4-INCH X NO. 8 TACNA GRAVEL

INITIAL GROUT LIFT TO LAND SURFACE

DROPPED TO ~90 FEET BY 1-31-15

STATIC WATER LEVEL (02-08-2015)
572 FEET

0.00 FEET

2.96 FEET

CONCRETE PAD
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6 1/2-INCH BOREHOLE

FORMATION STABILIZER

(PEA GRAVEL OR TACNA)

BENTONITE CHIPS

2 3/8-INCH O.D. LCS SCREEN

(0.125-INCH WIDE MILL SLOTS)

(0.154-INCH WALL THICKNESS)

2 3/8-INCH O.D. LCS CASING

(0.154-INCH WALL THICKNESS)

(THREADED AND COUPLED)

19 FEET

554 FEET

575 FEET

604 FEET

710 FEET

709 FEET

NEAT CEMENT

7-INCH O.D. LCS SURFACE CASING

(0.155-INCH WALL THICKNESS)

11-INCH BOREHOLE

2-FOOT DIA. CONCRETE PAD

STEEL MONUMENT (LOCKABLE)

LCS BOTTOM CAP

STATIC WATER LEVEL (02-17-2015)

1/4-INCH X NO. 8 TACNA

FILTER PACK

TOP OF CASING

611 FEET

2.22 FEET

1.70 FEET

0.00 FEET

0.20 FEET

GROUND
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6 1/2-INCH BOREHOLE

3/8-INCH PEA GRAVEL

BENTONITE CHIPS

2 3/8-INCH O.D. LCS SCREEN

(0.125-INCH WIDE MILL SLOTS)

(0.154-INCH WALL THICKNESS)

2 3/8-INCH O.D. LCS CASING

(0.154-INCH WALL THICKNESS)

(THREADED AND COUPLED)

19 FEET

592 FEET

600 FEET

740 FEET

706 FEET

NEAT CEMENT

7-INCH O.D. LCS SURFACE CASING

(0.155-INCH WALL THICKNESS)

11-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

LCS BOTTOM CAP

STATIC WATER LEVEL (02-18-2015)

1/4-INCH X NO. 8 TACNA

FILTER PACK

TOP OF CASING

567 FEET

0.00 FEET

2-FOOT DIA. CONCRETE PAD

GROUND

2.37 FEET

1.87 FEET

0.24 FEET
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6 1/2-INCH BOREHOLE

HIGH-SOLIDS BENTONITE GROUT

BENTONITE CHIPS

2 3/8-INCH O.D. LCS SCREEN

(0.125-INCH WIDE MILL SLOTS)

(0.154-INCH WALL THICKNESS)

2 3/8-INCH O.D. LCS CASING

(0.154-INCH WALL THICKNESS)

(THREADED AND COUPLED)

19 FEET

683 FEET

700 FEET

721 FEET

820 FEET

805 FEET

500 FEET

NEAT CEMENT

7-INCH O.D. LCS SURFACE CASING

(0.155-INCH WALL THICKNESS)

11-INCH BOREHOLE

STEEL MONUMENT (LOCKABLE)

BULL-NOSED PLUG

2.36 FEET

1.78 FEET

STATIC WATER LEVEL (02-18-2015)
564 FEET

1/4-INCH X NO. 8 TACNA

FILTER PACK

TOP OF CASING

NEAT CEMENT

0.00 FEET

0.25 FEET

2-FOOT DIA. CONCRETE PAD

GROUND
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6 1/2-INCH BOREHOLE

HIGH-SOLIDS BENTONITE GROUT

NO. 20-40 TRANSITION SAND

2 3/8-INCH O.D. LCS SCREEN

(0.125-INCH WIDE MILL SLOTS)

(0.154-INCH WALL THICKNESS)

2 3/8-INCH O.D. LCS CASING

(0.154-INCH WALL THICKNESS)

(THREADED AND COUPLED)

19 FEET

690 FEET

700 FEET

720 FEET

820 FEET

804 FEET

NEAT CEMENT

7-INCH O.D. LCS SURFACE CASING

(0.155-INCH WALL THICKNESS)

11-INCH BOREHOLE

2-FOOT DIA. CONCRETE PAD

STEEL MONUMENT (LOCKABLE)

LCS BOTTOM CAP

2.50 FEET

1.96 FEET

STATIC WATER LEVEL (02-18-2015)
573 FEET

1/4-INCH X NO. 8 TACNA

FILTER PACK

TOP OF CASING

0.26 FEET

0.00 FEET
GROUND
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APPENDIX A 
 

Lithology Logs 



BORING LOG Page       of nbi 
 

  

Project 

 

Hole ID 

 

Location 

 

Project Number Lithology Described by 

 

Date Started 

 

Date Finished 

 

Drilling Company Geophysical Logging Co. 

 

Site Elevation 

Drilling Equipment 

 

Geophysical Logs 

 

Water Level 

 

Drilling Method 
 

Total Depth 

 

Description 
Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction 

to HCl 
Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

38361 

Excelsior 

National EWP 

GEFCO Speedstar 50K 

Air-rotary Hammer 

NSH-007 

J. Cook 

COLOG 

NSH-CP 

10/16/14 10/23/14 

330 feet (12/11/14) 

CL, Clay with Sand (0 - 20 feet) 
Primarily silt and clay with ~15% fine to coarse 
sand and trace gravel to ~6 mm. The sand and 
gravel is subangular to subrounded. The fines 
have medium plasticity and toughness.  

Acoustic Televiewer 
Caliper 
Natural Gamma 

0
 0  

20
 0  

40
 0  

60
 0  

80
 0  

100
 0  

120
 0  

140
 0  

160
 0  

180
 0  

200
 0  

220
 0  

240
 0  

260
 0  

280
 0  

620 feet  

SW, Sand with Gravel (20 - 130 feet) 
Primarily coarse to medium sand with ~25% 
gravel to ~25 mm. The sand and gravel is 
subangular to subrounded and is comprised of 
~50% granite and ~50% lithics. This interval is 
generally referred to as mixed lithics. 

SW, Sand with Gravel (130 - 320 feet) 
Primarily coarse to medium sand with ~20% 
gravel to ~25 mm and trace fines. The sand and 
gravel is subangular to subrounded, is comprised 
of ~85% granite and ~15% lithics, and reacts 
weakly with HCl. The fines react strongly to HCl. 

Drilled an 18-inch borehole with a tri-
cone bit and reamer to 20 feet on 10-
16-2014 and installed 14-inch low-
carbon steel surface casing to 20 feet 
with a 20-foot cement-bentonite 
surface seal. 
 
All depths are below land surface. 

Commenced drilling with a 12-inch 
hammer bit on 10-17-2014. 

1.1 

1.5 

1.7 

1.0 

0.6 

0.9 

0.5 

0.6 

0.7 

0.6 

0.5 

0.6 

0.7 

0.7 

0.8 

0.7 

Strong 

Weak 
to 

strong 
 

1 2 
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Project 

 

Hole ID 

 

Lithology Described by 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -              

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

 

1.75 

3.6 

1.3 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

Weak 

2.4 

1.9 

2.3 
1.6 

2.4 

2.4 

1.95 

2.25 

0.85 

1.5 

1.4 

2.5 

1.2 

1.2 

0.8 

0.8 

1.0 

SW, Sand with Gravel (130-320 feet)  

Martin Formation (320 -470 feet) 
Primarily dolomite, light tan to white colored.  
Cuttings include magnetite and other iron oxides, 
as well as minor copper oxides.  

Abrigo Formation (470 - 620 feet) 
Primarily light to dark green colored 
metasediments.  Commonly referred to as 
tactite.  Cuttings include pyrite, chrysocolla, 
copper sulfides, fluorite, and iron oxides.  Minor 
manganese oxides and garnet also present. 

Weak 

2 2 

Excelsior NSH-007 
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Project 

 

Hole ID 

 

Location 

 

Project Number Lithology Described by 

                        B. Kienenberger 
Date Started 

 

Date Finished 

 

Drilling Company Geophysical Logging Co. 

 

Site Elevation 

Drilling Equipment 

 

Geophysical Logs 

 

Water Level 

 

Drilling Method 
 

Total Depth 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38681 

National EWP 

GEFCO Speedstar 50K 

Air-rotary Hammer 

NSH-008 NSH-CQ 

10/24/14  

900 feet  

Acoustic Televiewer 
Caliper 
Natural Gamma 

COLOG 

CL, Lean Clay with Sand (0 - 30 feet) 
 

SC, Clayey Sand (30 - 70 feet) 

SW, Sand with Gravel (70 - 310 feet) 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
1.4

 0.4  

 1.4 

1.2 

1.45 

1.15 

1.35 

1.6 

1.05 

1 

1.1 

0.75 

1.15 

0.65 

Strong 

Weak 
to 

medium 
 

4790 feet  

Weak 
to 

strong 

0.55 

4.5 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-008 NSH-CQ 

Martin Formation (310 - 460 feet) 
Gray-colored dolomite/limestone mixed with 
magnetite-bearing tactite.  Other minerals 
observed include copper oxides, iron oxides, and 
minor amounts of chrysocolla.   
 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

1.95 

1.85 

2.9 

3.35 

2.55 

1.55 

1.3 

1.1 

1.05 

1.4 

1.55 

1.3 

0.95 

1.2 

1.2 

1.55 

1.75 

1.05 

Upper Abrigo Formation (460 - 560 feet) 
White and green-colored tremolite-actinolite 
tactite containing rhodochrosite, epidote, copper 
oxides, and iron oxides.   
 

Middle Abrigo Formation (560 - 740 feet) 
Brown-colored garnet-epidote tactite with minor 
amounts of rhodochrosite.  
 

Strong 
 

Weak 
to 

medium 
 

Medium 
to 

strong 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

     

     

     

     

     

     

     

     

     

     

     

 

Excelsior NSH-008 NSH-CQ 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

 

0.95 

2.25 

1.85 

1.6 

1.9 

2.6 

2.15 

2.95 

1.85 

1.5 

3 

4.55 

Lower Abrigo Formation (740 - 900 feet) 
Black-colored hornfels with abundant quartz 
veins.  Other minerals observed include epidote, 
fluorite, pyrite, copper oxides, and iron oxides.  
 

None 
 

Middle Abrigo Formation (560 - 740 feet) 
Brown-colored garnet-epidote tactite with minor 
amounts of rhodochrosite.  
 

Total depth 900’ 
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Project 

 

Hole ID 

 

Location 

 

Project Number Lithology Described by 

 

Date Started 

 

Date Finished 

 

Drilling Company Geophysical Logging Co. 

 

Site Elevation 

Drilling Equipment 

 

Geophysical Logs 

 

Water Level 

 

Drilling Method 
 

Total Depth 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38681 

National EWP 

GEFCO Speedstar 50K 

Air-rotary Hammer 

NSH-009 NSH-CS 

10/30/14  

 

1060 feet  

Acoustic Televiewer 
Caliper 
Natural Gamma 

COLOG 

C. Price 

CL, Sandy Lean Clay with Gravel (0 - 20 feet) 
 

ML, Sandy Silt (20 - 40 feet) 

SW-SM, Sand with Silt and Gravel (40 - 160 feet) 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
0.4

 0.4  

0.6 

0.45 

0.35 

0.6 

0.3 

0.3 

0.3 

0.45 

0.4 

0.5 

0.65 

1.05 

Weak 
to 

medium 
 
Medium 

Strong 
ML, Silt with Sand (160 - 260 feet) 

SW-SM, Sand with Silt and Gravel (260-480 feet) 

4750 feet 



BORING LOG Page 2 of 4 
 

  

Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-009 NSH-CS 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

0.6 

1.1 

1 

2.2 

2.4 

0.6 

1.4 

1.5 

1.2 

1.6 

1.5 

1.2 

1.2 

0.7 

0.8 

0.6 

0.7 

0.6 

Escabrosa Formation (480-520 feet) 
White-colored marble containing minor iron 
oxides. 

Martin Formation (520-660 feet) 
Gray and white-colored dolomite and limestone 
mixed with magnetite-bearing tactite.  Other 
minerals present include minor amounts of 
chrysocolla, rhodochrosite, serpentine, iron 
oxides and manganese oxides.    

SW-SM, Sand with Silt and Gravel (260-480 
feet) 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-009 NSH-CS 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 
4 

3.1 

2.7 

4.4 

5.2 

5.3 

0.8 

4.1 

4.5 

3.2 

3.3 

1.6 

1.5 

1.3 

1.2 

1.5 

0.9 

0.8 

Upper Abrigo Formation (660-790 feet) 
Green-colored amphibole-chlorite tactite/hornfels 
with rhodochrosite,magnetite, garnet, iron oxides, 
and manganese oxides.    

Middle Abrigo Formation (790-1000 feet) 
Brown-colored garnet-epidote tactite with minor 
amounts of grossularite and fluorite.     
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

 - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

 

Excelsior NSH-009 NSH-CS 

1020 

1040 

1060 

1.9 

2 

Lower Abrigo Formation (1000-1060 feet) 
Black-colored hornfels with abundant quartz 
veins and minor iron oxides.   
 

Total Depth 1060’ 
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Project 

 

Hole ID 

 

Location 

 

Project Number Lithology Described by 

                      D. Andersen, C. Barnes 
Date Started 

 

Date Finished 

 

Drilling Company Geophysical Logging Co. 

 

Site Elevation 

Drilling Equipment 

 

Geophysical Logs 

 

Water Level 

 

Drilling Method 
 

Total Depth 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38681 

National EWP 

GEFCO Speedstar 50K 

Air-rotary Hammer 

NSH-010 NSH-CT 

10/30/14 11/3/2014 

 

720 feet  

Acoustic Televiewer 
Caliper 
Natural Gamma 

COLOG 

CL, Sandy Lean Clay with Gravel (0 - 10 feet) 
 

SP-SM, Sand with Silt and Gravel (40 - 70 feet) 

SM, Silty Sand with Gravel (10 - 40 feet) 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
1.15
 0.4  

0.65 

0.95 

0.8 

0.6 

0.7 

0.55 

0.5 

0.55 

0.55 

0.6 

Strong 
 

Weak 

Weak 

SW, Sand with Gravel (70 - 180 feet) 

SW-SM, Sand with Silt (230-400 feet) 

SM, Silty Sand (180 - 230 feet) 

Strong 

0.6 

4760 feet  
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-010 NSH-CT 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

1.05 

1.75 

1.2 

0.6 

0.9 

0.9 

1.45 

1 

1.05 

1.3 

2.25 

1.35 

1.2 

1.8 

1.15 

0.85 

1.95 

1.4 

SP-SM, Sand with Silt (400 - 490 feet) 

Weak 

Escabrosa Formation (490 - 610 feet) 
White-colored marble with minor garnetite. 

Martin Formation (610 - 720 feet) 
Gray-colored dolomite/limestone mixed with 
magnetite-bearing tactite.  Other minerals 
observed includeepidote, cuprite, fluorite, 
chrysocolla, rhodocrosite, copper oxides, 
manganese oxides and iron oxides. 
 

SW-SM, Sand with Silt (230-400 feet) 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 

Excelsior NSH-010 NSH-CT 

660 

680 

700 

720 

 

 

1.5 

1.3 

1.4 

Martin Formation (610 - 720 feet) 
Gray-colored dolomite/limestone mixed with 
magnetite-bearing tactite.  Other minerals 
observed includeepidote, cuprite, fluorite, 
chrysocolla, rhodocrosite, copper oxides, 
manganese oxides and iron oxides. 
 

Total Depth 720’ 
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Project 

 

Hole ID 

 

Location 

 

Project Number Lithology Described by 

 

Date Started 

 

Date Finished 

 

Drilling Company Geophysical Logging Co. 

 

Site Elevation 

Drilling Equipment 

 

Geophysical Logs 

 

Water Level 

 

Drilling Method 
 

Total Depth 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -             

  - -    

  - -     

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38681 

National EWP 

GEFCO Speedstar 50K 

Air-rotary Hammer 

NSH-012 NSH-CU 

11/8/14 11/10/14 

 

504 feet  

Acoustic Televiewer 
Caliper 
Natural Gamma 

COLOG 

C. Barnes 

GW-GM, Gravel with Silt and Sand (0 - 40 feet) 
 

SW-SM, Sand with Silt and Gravel (40 - 160 feet) 
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20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
0.3

 0.4  

0.4 

0.5 

0.9 

0.8 

0.5 

0.6 

0.4 

0.8 

0.7 

0.6 

0.8 

0.5 

Strong 
 

Strong 

GW, Gravel with Sand (160 - 502 feet) 

Weak  
to 

medium 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

     

     

     

     

     

     

     

     

     

     

     

     

  - -    

 

Excelsior NSH-012 NSH-CU 

Escabrosa Formation (502-504 feet) 
White-colored marble with mixed garnetite. 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

0.5 

0.35 

1.1 

1.75 

1.3 

2 

0.85 

0.8 

0.45 

0.85 

0.35 

Strong 

GW, Gravel with Sand (160 - 502 feet) 
 

Total Depth 504’ 
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Project 

 

Hole ID 

 

Location 

 

Project Number Lithology Described by 

 

Date Started 

 

Date Finished 

 

Drilling Company Geophysical Logging Co. 

 

Site Elevation 

Drilling Equipment 

 

Geophysical Logs 

 

Water Level 

 

Drilling Method 
 

Total Depth 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

National EWP 

GEFCO Speedstar 50K 

Air-rotary Hammer 

NSH-013 NSH-CJ 

11/3/14 11/7/14 

654.66 feet (12/19/2014) 

1070 feet  

Acoustic Televiewer 
Caliper 
Natural Gamma 

COLOG 

C. Barnes 

GP-GC, Poorly-graded Gravel with Clay and 
Sand (0 - 600 feet) 
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20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 

0.85 

0.9 

1.4 

0.9 

0.7 

0.7 

0.7 

0.65 

0.65 

0.6 

2 

0.85 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-013 NSH-CJ 

Martin Formation (600 - 800 feet) 
Brown-gray colored dolomite/limestone mixed 
with magnetite-bearing tactite.   

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

1.05 

2.35 

1.8 

1 

0.8 

0.7 

0.6 

0.9 

1.2 

1.2 

0.9 

1.1 

0.75 

0.55 

GP-GC, Poorly-graded Gravel with Clay and 
Sand (0 - 600 feet) 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-013 NSH-CJ 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 
1.6 

1.5 

1.5 

1.3 

1.7 

1.6 

1.15 

1.8 

1.1 

1.4 

1.5 

1.2 

1.3 

1.5 

1.1 

1.15 

1.1 

Escabrosa Formation (800 - 840 feet) 
Gray-green colored amphibole tactite/hornfels 
with minor amounts of iron oxides and 
manganese oxides.    

Martin Formation (840 - 950 feet) 
Brown-gray colored dolomite/limestone mixed 
with magnetite-bearing tactite, with moderate 
amounts of copper oxides and iron oxides.     

Texas Canyon Formation (950 - 1000 feet) 
Cream-white colored quartz monzonite with 
minor amounts of iron oxides and potassic 
alteration.      

Martin Formation (600 - 800 feet) 
Brown-gray colored dolomite/limestone mixed 
with magnetite-bearing tactite.   
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

     

     

     

     

      

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 

Excelsior NSH-013 NSH-CJ 

1020 

1040 

1060 

2.1 

1.8 

1.6 

Martin Formation (1000 - 1050 feet) 
Brown-gray colored dolomite/limestone mixed 
with magnetite-bearing tactite, with minor 
amounts of copper oxides and iron oxides.     

Martin Formation (1060 - 1070 feet) 
Brown-gray colored dolomite/limestone mixed 
with magnetite-bearing tactite, with minor 
amounts of iron oxides.     

Texas Canyon Formation (1050 - 1060 feet) 
Cream-white colored quartz monzonite with 
minor amounts of iron oxides and potassic 
alteration.    

Total Depth 1070’ 
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Project 

 

Hole ID 

 

Location 

 

Project Number Lithology Described by 

 

Date Started 

 

Date Finished 

 

Drilling Company Geophysical Logging Co. 

 

Site Elevation 

Drilling Equipment 

 

Geophysical Logs 

 

Water Level 

 

Drilling Method 
 

Total Depth 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

National EWP 

685K 

Air-rotary Hammer 

NSH-014B NSH-DN 

 11/19/14 

 

1277 feet  

Acoustic Televiewer 
Caliper 
Natural Gamma 

COLOG 

C. Barnes 

GC, Clayey Gravel with Sand (0 - 50 feet) 
 

GW, Gravel with Sand (50 - 490 feet) 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
0.3

 0.4  

0.3 

1.3 

0.3 

0.3 

0.3 

0.5 

0.5 

0.75 

0.6 

0.3 

0.3 

0.5 

Strong 
 

 

 

Medium  
to 

strong 
 

0.2 

2.2 

0.7 

Dry drilling for BHA 
20” hole opener 0-20 ft. 
10” hammer 20-997 ft. 
9 7/8” ticone 997-1277 ft. 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-014B NSH-DN 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

0.4 

1.4 

1.1 

1.9 

2 

1.6 

1.75 

1.3 

0.9 

1.2 

1.4 

1.1 

0.5 

0.4 

Martin Formation (490 - 645 feet) 
Gray-colored dolomite/limestone mixed with 
magnetite-bearing tactite.  Other minerals 
observed include copper oxides, manganese 
oxides, and iron oxides.  

Medium  
to 

strong 
 

0.4 

GW, Gravel with Sand (50 - 490 feet) 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-014B NSH-DN 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 
23.4 

3 

2.9 

2.8 

2.9 

1.95 

2.8 

2.8 

2.6 

2.6 

3.6 

2.3 

1.95 

0.9 

1.45 

2.85 

Upper Abrigo Formation (645 - 960 feet) 
Green-colored amphibole-chlorite 
tactite/hornfels.  Other minerals observed include 
epidote, rhodochrosite, copper oxides, and iron 
oxides. 

Middle Abrigo Formation (960 - 1000 feet) 
Brown-colored garnet-epidote tactite. 

Weak 
to 

medium  
 

Strong 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

   - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

     

     

     

     

     

     

     

     

     

 

Excelsior NSH-014B NSH-DN 

1020 

1040 

1060 

14.4 

7.6 

22.6 

Lower Abrigo Formation (1000 - 1277 feet) 
Black-colored hornfels with abundant quartz 
veins, and minor to moderate amounts of iron 
oxides. 

1080 

1100 

1120 

1140 

1160 

1180 

1200 

1220 

1240 

1260 

1280 

Medium  
 

22.6 

9 

17.8 

14.5 

15 

14.1 

10.7 

48.1 

15.7 

21 
Total Depth 1277’ 
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Project 

 

Hole ID 

 

Location 

 

Project Number Lithology Described by 

 

Date Started 

 

Date Finished 

 

Drilling Company Geophysical Logging Co. 

 

Site Elevation 

Drilling Equipment 

 

Geophysical Logs 

 

Water Level 

 

Drilling Method 
 

Total Depth 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

National EWP 

GEFCO Speedstar 50K 

Air-rotary Hammer 

NSH-015 NSH-CJ 

11/11/14 11/15/14 

592 feet (11/21/14) 

820 feet  

Acoustic Televiewer 
Caliper 
Natural Gamma 

COLOG 

K. Ford 

SP, Sand with Gravel (20 - 240 feet) 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
0.5

 0.4  

0.5 

0.5 

0.5 

0.4 

0.5 

0.4 

0.5 

0.4 

0.4 

0.5 

0.5 

1.3 

Medium 
to 

strong 

SW, Sand with Gravel (240 - 370 feet) 

Weak  
to 

medium 

Dry drilling for BHA 
20” hole opener 0-20 ft. 
13” hammer 20-580 ft. 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-015 NSH-CJ 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

0.6 

1 

0.85 

0.75 

1.1 

1.35 

1.05 

1.1 

1.5 

1.4 

1 

1.45 

1.25 

1.4 

1.4 

1.1 

1.1 

0.8 

Texas Canyon Quartz Monzonite (370 - 800 feet) 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 

Excelsior NSH-015 NSH-CJ 

660 

680 

700 

720 

740 

760 

780 

800 

820 

1.1 

1.3 

1.7 

2.15 

1.2 

1.5 

1.4 

1.1 

Middle Abrigo Formation (800 - 820 feet) 
Brown-colored garnetite mixed with white marble. 

Medium Total depth of boring is 820 feet. 
 

Texas Canyon Quartz Monzonite (370 - 800 feet) 
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Project 

 

Hole ID 

 

Location 

 

Project Number Lithology Described by 

 

Date Started 

 

Date Finished 

 

Drilling Company Geophysical Logging Co. 

 

Site Elevation 

Drilling Equipment 

 

Geophysical Logs 

 

Water Level 

 

Drilling Method 
 

Total Depth 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

National EWP 

GEFCO Speedstar 50K 

Air-rotary Hammer 

NSH-016 NSH-CL 

11/15/14 11/19/14 

330 feet (11/19/14) 

820 feet  

Acoustic Televiewer 
Caliper 
Natural Gamma 

COLOG 

K. Ford 

SC, Clayey Sand (20 - 30 feet) 

SW, Sand with Gravel (30 - 260 feet) 
 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
1.0

 0.4  

0.9 

1.1 

0.6 

0.75 

0.65 

0.55 

0.8 

0.5 

0.45 

0.6 

0.5 

0.35 

Medium 
to strong 

Strong 

SW, Sand (260-400 feet) 
None 

to 
weak 

Dry drilling for BHA 
20” hole opener 0-20 ft. 
13” hammer 20-580 ft. 
8” hammer 580-820 ft. 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-016 NSH-CL 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

1.4 

0.9 

1.3 

1.85 

1.4 

1.05 

1.15 

1.15 

1.05 

0.95 

0.95 

0.9 

0.85 

0.85 

0.75 

1.05 

1.25 

1.1 

Texas Canyon Formation (400 - 820 feet) 
Cream-white-pink colored quartz mozonite with 
secondary potassium feldspar and minor 
amounts of fluorite.  

None 
to 

weak 

SW, Sand (260-400 feet) 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 

Excelsior NSH-016 NSH-CL 

660 

680 

700 

720 

740 

760 

780 

800 

820 

2.85 

1.3 

1.8 

1.7 

2.0 

1.0 

1.1 

1.75 

Total depth of boring is 820 feet. 

Texas Canyon Formation (400 - 820 feet) 
Cream-white-pink colored quartz mozonite with 
secondary potassium feldspar and minor 
amounts of fluorite.  
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Project 
 

Hole ID 
 

Location 
 

Project Number Lithology Described by 
 

Date Started 
 

Date Finished 
 

Drilling Company Geophysical Logging Co. 
 

Site Elevation 

Drilling Equipment 
 

Geophysical Logs 
 

Water Level 
 

Drilling Method  Total Depth 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

National EWP 

GEFCO Speedstar 50K 

Air-rotary Hammer 

NSH-017 NSH-CK 

11/19/14 12/7/14 

591 feet (12/14/14) 

1200 feet  

Acoustic Televiewer 
Caliper 
Natural Gamma 

COLOG 

K. Ford 

SC, Clayey Sand with Gravel (0 - 20 feet) 
 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
0.9 

0.55 

1.15 

1.15 

0.85 

0.9 

0.75 

0.75 

0.75 

0.6 

0.9 

 

0.6 

Weak 
 

Weak  
to 

strong 

SW, Sand with Gravel (20 - 420 feet) 
 

Dry drilling for BHA 
18” hole opener 0-20 ft. 
12” hammer 20-930 ft. 
11 7/8” tricone 930-1200 ft. 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-017 NSH-CK 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

 0.8 

Texas Canyon Formation (420 - 550 feet) 
Cream-white colored quartz monzonite. 
 

Middle Abrigo Formation (550 - 630 feet) 
Dark brown-colored garnetite/garnet-epidote 
tactite with copper oxides and small dikes of 
Texas Canyon quartz monzonite. 
 

Texas Canyon Formation (630 - 720 feet) 
Cream-white colored quartz monzonite.  
 

 0.9 

1.4 

1.4 

1.7 

4.1 

2.8 

2.4 

2.1 

1.8 

1.5 

 2.2 

0.85 

0.9 

0.95 

1.4 

1.85 

2.7 

Weak 
 

SW, Sand with Gravel (20 - 420 feet) 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-017 NSH-CK 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

Middle Abrigo Formation (720 - 740 feet) 
Dark brown-colored garnetite/garnet-epidote 
tactite with local magnetite. 
 
Texas Canyon Formation (740 - 760 feet) 
Cream-white colored quartz monzonite 
containing clasts of Middle Abrigo Formation.  
 
Middle Abrigo Formation (760 - 780 feet) 
Dark brown-colored garnetite/garnet-epidote  
tactite with local magnetite. 
 
Texas Canyon Formation, Middle Abrigo 
Formation (780 - 830 feet) 
Cream-white colored quartz monzonite mixed 
with brown-colored garnet tactite.  Significant 
dikes of Texas Canyon quartz monzonite 
cutting the Middle Abrigo Formation. 
 
Middle Abrigo Formation (830 - 1030 feet) 
Dark brown-colored garnet-epidote  
tactite with dikes of Texas Canyon quartz 
monzoite and quartz veins.   
 

 3.6 

2.45 

32 

9.6 

8.7 

7.5 

13.4 

9.85 

16.5 

5.4 

3 

3.9 

3.8 

2.35 

5.2 

29.4 

11.4 

1.7 

Texas Canyon Formation (630 - 720 feet) 
Cream-white colored quartz monzonite.  
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     
 

Excelsior NSH-017 NSH-CK 

1020 

1040 

1060 

Lower Abrigo Formation (1030 - 1200 feet) 
Dark-gray to gray-colored hornfels mixed with 
garnet-epidote tactite.  
 

1080 

1100 

1120 

1140 

1160 

1180 

1200 

1.85 

1.45 

1.3 

1.75 

1.25 

13.2 

6.5 

9 

2.7 

3.6 
Total depth of boring is 1200 feet. 
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Project 
 

Hole ID 
 

Location 
 

Project Number Lithology Described by 
                       C. Barnes, D. Huckle 

Date Started 
 

Date Finished 
 

Drilling Company Geophysical Logging Co. 
 

Site Elevation 

Drilling Equipment 
 

Geophysical Logs 
 

Water Level 
 

Drilling Method  Total Depth 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

National EWP 

Schramm 685 

Air-rotary Hammer 

NSH-018 NSH-CV 

11/23/14 12/21/14 

591 feet (12/21/14) 

1000 feet  

Acoustic Televiewer 
Caliper 
Natural Gamma 

COLOG 

SM, Silty Sand with Gravel (0 - 10 feet) 
 
SM, Silty Sand (10 - 20 feet) 

CL, Lean Clay with Sand (20 – 30 feet) 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
0.8 

0.65 

0.6 

0.9 

0.55 

0.75 

0.75 

0.7 

0.7 

0.8 

0.65 

0.65 

8.5 

Weak 

SM, Silty Sand (30 - 40 feet) 

GW, Gravel with Sand (40 - 420 feet) 

3.4 

1.7 

3.0 

Dry drilling for BHA 
20” hole opener 0-20 ft. 
10” hammer 20-960 ft. 
9 7/8” tricone 960-1000 ft. 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    
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  - -    
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  - -    
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  - -    

  - -    

Excelsior NSH-018 NSH-CV 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

Black Prince Formation (420 – 980 feet) 
White-colored marble mixed with various tactites 
and garnet skarns.  Minerals observed include 
copper oxides and iron oxides  
 

Medium  
to  

strong 

1.3 

1.25 

1.45 

2.1 

2.2 

1.4 

1.2 

1.0 

0.25 

0.5 

0.85 

0.6 

0.7 

1.65 

1.55 

1.5 

1.5 

GW, Gravel with Sand (40 - 420 feet) 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    
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  - -    

  - -    

  - -    
 

Excelsior NSH-018 NSH-CV 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

2.7 

1.75 

1.5 

2.6 

1.25 

1.45 

2 

 

3.45 

3.5 

3.15 

3.45 

2.7 

6.4 

30 

27.2 

10.4 

Tertiary Lamprolite? (980 – 990 feet) 
Black-colored fine-grained rock. 
 
Black Prince Formation (990 – 1000 feet) 
Pale green-colored tactite, likely basal Horquilla. 
 

None 

Medium 
Total depth of boring is 1000 feet. 
 

Black Prince Formation (420 – 980 feet) 
White-colored marble mixed with various tactites 
and garnet skarns.  Minerals observed include 
copper oxides and iron oxides  
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Project 
 

Hole ID 
 

Location 
 

Project Number Lithology Described by 
                       K. Mohr 

Date Started 
 

Date Finished 
 

Drilling Company Geophysical Logging Co. 
 

Site Elevation 

Drilling Equipment 
 

Geophysical Logs 
 

Water Level 
 

Drilling Method  Total Depth 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

National EWP 

Speedstar 50K 

Air-rotary Hammer 

NSH-019 NSH-DA 

12/7/14 12/15/14 

602 feet (12/17/14) 

1410 feet  

Acoustic Televiewer 
Caliper 
Natural Gamma 

COLOG 

SM, Silty Sand with Gravel (0 - 40 feet) 
 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 0.7 

0.8 

0.75 

0.55 

0.6 

0.45 

0.5 

0.45 

0.55 

0.6 

0.45 

0.6 

Strong 

SP, Sand with Gravel (40 - 550 feet) 
 

Dry drilling for BHA 
20” hole opener 0-20 ft. 
13” hammer 20-640 ft. 
7 5/8” hammer 640-1190 ft. 
7 1/2” tricone 1190-1410 ft. 

  



BORING LOG Page 2 of 5 
 
Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    
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  - -    

  - -    
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  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-019 NSH-DA 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

None 

0.95 

1.2 

0.7 

0.55 

0.55 

0.3 

0.6 

0.6 

0.5 

0.4 

0.5 

1.05 

0.55 

0.75 

1.3 

0.95 

1.25 

1.45 

Martin Formation (550 - 710 feet) 
Brown-gray colored dolomite/limestone mixed 
with magnetite-bearing tactite with copper 
oxides. 
 
 

Strong 

0.6 SP, Sand with Gravel (40 - 550 feet) 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    
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  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-019 NSH-DA 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

1.05 

0.9 

1.45 

1.15 

1.15 

1.1 

1.05 

1.15 

1 

0.95 

0.95 

0.95 

2.6 

2.8 

2.7 

2.3 

1.45 

Upper Abrigo Formation (710 - 810 feet) 
Green-colored actinolite-tremolite tactite with 
local magnetite tactite and copper oxides. 
 
 

Martin Formation (810 - 850 feet) 
Brown-gray colored dolomite/limestone mixed 
with magnetite-bearing tactite with copper oxides 
 

Upper Abrigo Formation (850 - 1020 feet) 
Green-colored actinolite-tremolite tactite with 
local magnetite tactite and copper oxides. 
 
 

Medium 
to 

strong 

Medium 
to 

strong 

Strong 

Martin Formation (550 - 710 feet) 
Brown-gray colored dolomite/limestone mixed 
with magnetite-bearing tactite with copper 
oxides. 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    
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  - -    
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  - -    
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  - -    

  - -    
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  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-019 NSH-DA 

1020 

1040 

1060 

8.95 

7.15 

7.55 

13.5
5 

6.2 

9.25 

8.55 

5.15 

4 

3.2 

2.7 

2.6 

2.1 Middle Abrigo Formation (1020 - 1240 feet) 
Brown-colored garnet-epidote tactite with copper 
oxides. 
 

1080 

1100 

1120 

1140 

1160 

1180 

1200 

1220 

1240 

1260 

1280 

1300 

1320 

1340 

1360 

Lower Abrigo Formation (1240 - 1410 feet) 
Black-gray colored hornfels mixed with garnet-
epidote tactite with copper oxides.  
 

2.3 

6.5 

12.3 

12.5 

11.9 

Medium 
to 

strong 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     
 

Excelsior NSH-019 NSH-DA 

1380 

1400 

31.3
 

42.8 
Total depth of boring is 1410 feet. 
 

Lower Abrigo Formation (1240 - 1410 feet) 
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Project 
 

Hole ID 
 

Location 
 

Project Number Lithology Described by 
                       J. Cook 

Date Started 
 

Date Finished 
 

Drilling Company Geophysical Logging Co. 
 

Site Elevation 

Drilling Equipment 
 

Geophysical Logs 
 

Water Level 
 

Drilling Method  Total Depth 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

National EWP 

Schramm 685k 

Air-rotary Hammer 

NSH-020 NSH-CX 

12/8/14 12/20/14 

603 feet (12/16/2014) 

1600 feet  

Acoustic Televiewer 
Caliper 
Natural Gamma 

COLOG 

Mixed Lithics Alluvium (0 - 300 Feet) 
0 to 40 feet is primarily silty sand with 
approximately 30% fines and 10% gravel. 40 – 
300 feet is primarily coarse sand and gravel. 
Majority of fine material has been washed out of 
sample from drilling. Approximately 50% of the 
sample consists of carbonate rocks with the 
other 50% being granite or similar. Color ranges 
from white quartz, yellow carbonates, and dark 
gey to dark brown limestone or dolomite. 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
0.7 

0.8 

0.7 

0.7 

0.6 

0.8 

0.8 

0.8 

0.7 

0.6 

0.7 

0.6 

Strong 
 

4.5 

0.6 

Dry drilling for BHA 
20” hole opener 0-20 ft. 
10” hammer 20-1135 ft. 
9 7/8” tricone 1135-1600 ft. 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    
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  - -    

  - -    

  - -    

  - -    

  - -    
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  - -    
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Excelsior NSH-020 NSH-CX 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

Black Prince Formation (450 – 1170 feet) 
Various pale green-white colored tactites mixed 
with marble/limestone.  Copper oxides observed 
from 1060-1120 feet.  
 

1.8 

1.4 

1.7 

1.9 

1.1 

0.6 

0.5 

0.4 

0.4 

1.2 

0.9 

0.8 

1.9 

2.4 

2.4 

2.8 

Weak 

0.8 

1.4 

Strong 

Granitic Alluvium (300 – 450 feet) 
Primarily coarse sand and gravel. Fines may 
have been washed out of sample while 
drilling.  Approximately 80% granite or similar 
unit and 20% carbonate rocks. Color ranges 
from tan to with with abundant quartz and 
minor dark grey to brown carbonate rocks. 
Some iron oxides present/ 

  



BORING LOG Page 3 of 5 
 
Project 
 

Hole ID 
 

Location 
 

Description Depth 
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Drill 
Rate 
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Reaction to 
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Excelsior NSH-020 NSH-CX 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

1.2 

1.4 

3.8 

2.2 

3.4 

2.1 

2.9 

1.3 

1.8 

2.6 

3.5 

2.2 

2.3 

1.6 

1.4 

1.6 

1.1 

1.0 

Black Prince Formation (450 – 1170 feet) 
Various pale green-white colored tactites 
mixed with marble/limestone.  Copper oxides 
observed from 1060-1120 feet. 
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Description Depth 
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 - -    

Excelsior NSH-020 NSH-CX 

1020 

1040 

1060 

2 

1.9 

1.9 

1.8 

1.7 

1.8 

1.4 

2.2 

1.7 

1.5 

1.3 

1080 

1100 

1120 

1140 

1160 

1180 

1200 

1220 

1240 

1260 

Escabrosa Formation (1170 – 1550 feet) 
White-colored coarse-grained marble with local 
brown/black tactites. 
 

2.5 

1280 

1300 

1320 

1340 

1360 

3.0 

3.2 

3.3 

2.6 

3.2 

6.2 

Black Prince Formation (450 – 1170 feet) 
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Description Depth 
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Drill 
Rate 
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Reaction to 
HCl Remarks 
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Excelsior NSH-020 NSH-CX 

1380 

1400 

1420
   

1440 

1460 

1480 

1500 

1520 

1540 

1560 

1580 

1600 

2.7 

2.9 

2.4 

2.7 

6.1 

6.7 

3.4 

2.8 

3.5 

4.0 

2.9 

Martin Formation? (1550 – 1600 feet) 
Gray-cream colored fine-grained 
dolomite/limestone with minor magnetite. 
 

Total depth of boring is 1600 feet. 
 

Escabrosa Formation (1170 – 1550 feet) 
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Project 

 

Hole ID 

 

Location 

 

Project Number Lithology Described by 

                       K. Mohr 
Date Started 

 

Date Finished 

 

Drilling Company Geophysical Logging Co. 

 

Site Elevation 

Drilling Equipment 

 

Geophysical Logs 

 

Water Level 

 

Drilling Method 
 

Total Depth 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 
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Excelsior 

38361 

National EWP 

Speedstar 50k 

Air-rotary Hammer 

NSH-021B NSH-DB 

12/15/14 12/18/14 

 

1260 feet  

Acoustic Televiewer 
Caliper 
Natural Gamma 

COLOG 

SM, Silty Sand (0 - 70 feet) 
 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 0.65 

0.6 

0.4 

0.65 

0.65 

0.6 

0.55 

0.6 

0.45 

0.3 

0.45 

0.3 

Strong 
 

SP, Sand with Gravel (70 - 290 feet) 

0.35 

1.7 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
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Excelsior NSH-021B NSH-DB 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

Martin Formation (550 – 650 feet) 
Dolomite/limestone with green tactite and 
chrysocolla. 
 

1.35 

0.85 

 

1 

0.95 

0.9 

0.85 

0.75 

0.8 

0.8 

0.65 

0.5 

1.35 

1.5 

1.33 

1.15 

1.25 

Weak 

Strong 

0.7 
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Description Depth 
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Excelsior NSH-021B NSH-DB 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

1.15 

1.05 

1.3 

1.25 

1.3 

1.25 

1.6 

1.5 

1.25 

3.3 

2.9 

1.15 

1.3 

1.6 

1.45 

1.5 

1.15 

1.15 

Weak  
to 

strong 

Upper Abrigo Formation (650 – 1030 feet) 
Variably altered calc-silicates with green hornfels 
and white tactite.  Other minerals observed 
include rhodochrosite, copper oxides, and minor 
amounts of iron oxide. 
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Description Depth 
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Reaction to 
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Excelsior NSH-021B NSH-DB 

1020 

1040 

1060 

16.8 

15.1 

16.4 

19 

15.5 

9.25 

1.2 

1 

1.1 

1.5 

1.25 

1080 

1100 

1120 

1140 

1160 

1180 

1200 

1220 

1240 

1260 

Middle Abrigo Formation (1030 – 1260 feet) 
Predominately consists of dark brown-colored 
garnetite with copper oxides and iron oxides.   
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Project 

 

Hole ID 

 

Location 

 

Project Number Lithology Described by 

                       K, Ford 
Date Started 

 

Date Finished 

 

Drilling Company Geophysical Logging Co. 

 

Site Elevation 

Drilling Equipment 

 

Geophysical Logs 

 

Water Level 

 

Drilling Method 
 

Total Depth 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -             

  - -    

  - -    

  - -    
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  - -    
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  - -    

  - -    
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  - -    

  - -    

  - -    

  - -    
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Excelsior 

38361 

National EWP 

Speedstar 50k 

Air-rotary Hammer 

NSH-021C NSH-DB 

1/9/15  1/13/15 

 

1400 feet  

Acoustic Televiewer 
Caliper 
Natural Gamma 

COLOG
 J. Cook  

Mixed Lithic Alluvium (0-50 feet) 
Well graded sand with silt (SW-SM).  Consists of 
approximately 15% gravel, 10% fines, and 75% 
sand.  Sand and gravel are white and light to 
dark grey; fines are medium brown. Gravels 
consist of quartz monzonite; light green tactite; 
orange-brown limestone; grey limestone; 
yellow/orange/grey dolomite. Sand consists of 
quartz, plagioclase, magnetite, limestone, 
dolomite, and tactite. Angular to sub-rounded. 
80% granitic, 20% lithic. 
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260 

280 
0.65 

0.70 

0.60 

1.00 

0.80 

0.60 

0.60 

0.55 

0.50 

0.50 

0.60 

0.55 

0.30 

Mod - 
Strong 

Mixed Lithic Alluvium (50-290 feet) 
Poorly graded sand with gravel (SP).  Consists of 
approximately 25% gravel, <5% fines, and 70% 
sand.  Fines are white and light to dark grey; pale 
orange-brown. Gravels consist of mixed lithics 
including quartz monzonite; limestone; dolomite; 
garnetite; magnetite; hornfels; and tactite.  
Angular to sub-rounded. 60% granitic, 40% lithic. 
 

Fines washed out during drilling. 

Mod - 
Strong 

Dry drilling for BHA 
20” hole opener 0-20 ft. 
13” hammer 20-620 ft. 
7 7/8” hammer 620-1160 ft. 
7 7/8” tricone 1160-1400 ft. 
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(ft) 
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Rate 

(min/ft) 

Reaction to 

HCl 
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  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -  Weak  

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    
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  - -    

  - -    

  - -    

  - -    

Excelsior NSH-021C NSH-DB 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

Granitic Alluvium (290 - 540 feet) 
Poorly graded sand with gravel (SP). 
Approximately 15% gravel, <5% fines, 80% sand. 
 Greater than 90% granitic with the remaining 
10% lithics. Granitic material predominantly white 
light grey, pale yellow/orange. Lithics consist of 
quartz monzonite, plagioclase, minor tactite, 
limestone, dolomite, magnetite, and hornfels. 
Sub angular to rounded. Subangular to 
subrounded. Max gravel size is approximately 25 
mm. 

Weak 

0.90 

0.70 

0.55 

0.65 

0.95 

0.75 

0.65 

0.85 

0.85 

0.65 

1.00 

0.75 

0.80 

1.10 

0.80 

0.90 

1.10 

1.00 

Martin Formation (540-620 feet) 
Variably altered carbonates. Colors include 
reddish/purple brown, light green, and white. 
Highly mineralized zones Chrysocolla between 
590 and 620 feet.  
 

Martin Formation/Upper Abrigo Transition  (620-
640 feet) 
 

Installed 8 inch casing from 0 to 
620 ft bgs. 

Possible gradational contact. 
Started drilling with 7 7/8” hammer. 
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Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -  
 

 

  - -    
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  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    
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  - -    
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  - -    

  - -    

  - -    

  - -    

Excelsior NSH-021C NSH-DB 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

1.65 

1.25 

1.75 

1.65 

1.20 

1.85 

1.15 

1.80 

0.90 

1.85 

1.35 

1.35 

1.25 

2.10 

1.75 

1.20 

1.80 

1.25 

Upper Abrigo Formation (640-1020 feet) 
Sandy dolomite. Color ranges from light green to 
greenish grey. Highly mineralized zones of 
Chrysocolla between 640-670 feet and 750-830 
feet.  
 

Weak 
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Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -  Weak  
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  - -    
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Excelsior NSH-021C NSH-DB 

1020 

1040 

1060 

0.90 

1.30 

0.90 

1.52 

1.60 

3.25 

6.80 

8.30 

2.30 

1.10 

1.75 

1.80 

2.85 

1080 

1100 

1120 

1140 

1160 

1180 

Middle Abrigo Formation (1020-1250 feet) 
Brown garnetite with zones of variable alteration 
to black lithics.  Copper mineralization is variable 
with zones observed between 1070-1080 feet 
and 1140-1150 feet. Minor white marble. 

1200 

1220 

1260 

1240 

1280 

1300 

1320 

1340 

1360 

1.55 

0.80 

3.36 

4.65 

2.54 

Lower Abrigo Formation (1250-1370 feet) 
Dark green altered calc-silicates. Minor white 
carbonates. 
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Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    
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  - -    
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  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    
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  - -    
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  - -    

  - -    

  - -    

  - -    

 

Excelsior NSH-021C NSH-DB 

1380 

1400 

4.40 
Iron oxide/carbonate lense (1370-1400 feet) 
Interval of iron oxide between 1370 and 1380 
feet.   Tan carbonate with minor oxides and dark 
green minerals. 

Total depth of boring is 1400 feet. 
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Project 
 

Hole ID 
 

Location 
 

Project Number Lithology Described by 
                       C. Price, J. Cook 

Date Started 
 

Date Finished 
 

Drilling Company Geophysical Logging Co. 
 

Site Elevation 

Drilling Equipment 
 

Geophysical Logs 
 

Water Level 
 

Drilling Method  Total Depth 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

National EWP 

Schramm 685 

Air-rotary Hammer 

NSH-022 NSH-BF 

12/20/14 1/19/14 

 

1170 feet  

Acoustic Televiewer 
Caliper, Electrical Resistivity, 
Natural Gamma, Sonic 

COLOG
    

Mixed Lithic Alluvium (0-320 feet) 
Primarily sand with gravel (GW).  Approximately 
50% granitic and 50% other lithics (limestone & 
dolomite).  Sub angular to sub rounded. 
 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
0.85 

0.80 

0.40 

0.25 

0.25 

0.30 

0.40 

0.45 

0.30 

0.65 

0.90 

0.70 

1.10 

Strong 

Dry drilling for BHA 
20” hole opener 0-20 ft. 
12” hammer 20-645 ft. 
11 5/8” tricone 645-1700 ft. 
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Drill 
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(min/ft) 

Reaction to 
HCl Remarks 
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  - -  Weak  
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  - -    
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  - -    

Excelsior NSH-022 NSH-BF 

300 

320 

340 

360 

380 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

Granitic Alluvium (320 - 600 feet) 
Primarily sand with gravel (GW). Greater than 
90% granitic with the remaining 10% made up of 
carbonates. Tan to off-white. Subangular to 
subrounded. 

Escabrosa Formation (600-720 feet) 
Primarily a coarse grained granular marble.  
White in color with zones of iron oxide and dark 
reddish banding. Subangular to subrounded 
 

Medium  
to  

strong 

1.00 

1.85 

0.55 

0.55 

0.50 

0.55 

0.65 

0.75 

0.60 

0.50 

0.50 

0.55 

.55 

4.85 

2.45 

1.45 

1.60 

Mixed Lithic Alluvium (0-320 feet) 
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(min/ft) 

Reaction to 
HCl Remarks 
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  - -    

  - -    

  - -    

  - -    

  - -    

  - -    
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  - -    
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  - -    

  - -    

Excelsior NSH-022 NSH-BF 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

17.8 

12.0 

7.5 

14.5 

14.6 

32.0 

18.4 

13.3 

17.9 

15.5 

10.5 

12.4 

8.65 

6.7 

3.55 

2.1 

16.0 

10.0 

13.6 

Martin Formation (720-1000 feet) 
Variably altered carbonates. Abundant iron 
oxides throughout.  Color ranges from white, 
brown, and dark grey. Highly mineralized zones 
Chrysocolla between 730-770 feet and 930-960 
feet.  
 

Escabrosa Formation (600-720 feet) 
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(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 
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Excelsior NSH-022 NSH-BF 

1020 

1040 

1060 

 

 

 

 

 

12.5 

19.5 

29.9 

25.3 

48.1 

7.4 

8.85 

8.75 

1080 

1100 

1120 

1140 

1160 

1170 

Abrigo Formation (1000-1170 feet) 
Variably altered carbonates. Color ranges from 
dark grey to dark grey. Zones of light colored 
carbonates throughout.  Abundant micaceous 
minerals in upper section.  
 

Total depth of boring is 1170 feet. 
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Project 
 

Hole ID 
 

Location 
 

Project Number Lithology Described by 
                       J, Cook 

Date Started 
 

Date Finished 
 

Drilling Company Geophysical Logging Co. 
 

Site Elevation 

Drilling Equipment 
 

Geophysical Logs 
 

Water Level 
 

Drilling Method  Total Depth 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    
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  - -    

  - -    
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  - -    

  - -    
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Excelsior 

38361 

National EWP 

Speedstar 50k 

Air-rotary Hammer 

NSH-023 NSH-DD 

1/14/15  1/17/15 

 

1440 feet  

Electrical Resistivity, Acoustic 
Televiewer, Sonic, Neutron, 
Caliper, Gamma, Density 

COLOG
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Strong 

 

Dry drilling for BHA 
20” hole opener 0-20 ft. 
13” hammer 20-645 ft. 
7 7/8” hammer 645-1440 ft. 

Mixed Lithic Alluvium (0-420 feet) 
Approximately 50% granitic and 50% lithics.  
Granitics are tan to light brown.  Lithics are 
comprised of carbonates and are mostly green to 
brown in color. 
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Granitic Alluvium (420 - 620 feet) 
Greater than 90% granitic with the remaining 
comprised of 10% lithics. Granitic material 
predominantly tan to light brown; bitotite is 
common. Lithics consist of carbonates. 
 

0.75 

0.60 

0.55 

0.55 

0.70 

0.70 

0.60 

0.60 

0.55 

0.50 

0.65 

0.50 

0.55 

0.75 

1.15 

0.60 

0.60 

0.55 

 

 

Weak 

Mixed Lithic Alluvium (0-420 feet) 
Approximately 50% granitic and 50% lithics.  
Granitics are tan to light brown.  Lithics are 
comprised of carbonates and are mostly green 
to brown in color. 
 

Strong 

Martin Formation (620-850 feet) 
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Strong 

1.15 

1.30 

1.05 

1.95 

1.65 

1.40 

1.35 

1.30 

1.20 

1.10 

1.50 

1.10 

0.70 

2.15 

2.35 

1.35 

1.55 

1.70 

Upper Abrigo Formation (850-1190 feet) 
Dark to light green tactite.  Abundant iron oxides 
present.  Minor amounts of copper oxides 
observed. Sicliceous zone between 1150 and 
1160. 
 

Martin Formation (620-850 feet) 
Variably altered carbonates. Colors include 
brown to light grey. Copper oxide observed from 
590-620 feet; 720-740 feet; at 780 feet; and 820-
840 feet.   
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2.25 

3.10 

2.20 

1.75 

2.15 

1.45 

2.10 

1080 

1100 

1120 

1140 

1160 

1180 

Middle Abrigo Formation (1190-1260 feet) 
Brown garnetite with zones of variable alteration 
to black lithics which include pyrite and sulfides.  
Gold an blueish purple sulfides between 1230 
and 1240 feet. 

1200 

1220 

1260 

1240 

1280 

1300 

1320 

1340 

1360 

3.20 

2.15 

2.25 

2.55 

3.25 

Lower Abrigo Formation (1260-1440 feet) 
Dark green altered calc-silicates. Dark green 
hornfels, sulfides, pyrite, and chalcopyrite. Lower 
part rich in black hornfels. 

Upper Abrigo Formation (850-1190 feet) 
Dark to light green tactite.  Abundant iron 
oxides present.  Minor amounts of copper 
oxides observed. Sicliceous zone between 
1150 and 1160. 
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Excelsior NSH-023 NSH-DD 

1380 

1400 

3.00 

Total depth of boring is 1440 feet. 

1420 

1440 

3.10 

3.80 

Lower Abrigo Formation (1260-1440 feet) 
Dark green altered calc-silicates. Dark green 
hornfels, sulfides, pyrite, and chalcopyrite. 
Lower part rich in black hornfels 
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Location 
 

Project Number Lithology Described by 
                       J, Cook 

Date Started 
 

Date Finished 
 

Drilling Company Geophysical Logging Co. 
 

Site Elevation 

Drilling Equipment 
 

Geophysical Logs 
 

Water Level 
 

Drilling Method  Total Depth 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -             

  - -    

  - -    
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Excelsior 

38361 

National EWP 

Speedstar 50k 

Air-rotary Hammer 

NSH-024 NSH-DC 

1/18/15  1/22/15 

 

1440 feet  

Electrical Resistivity, Acoustic 
Televiewer, Sonic, Caliper 
Natural Gamma 

IDS 

Mixed Lithic Alluvium (0-380 feet) 
Well graded sand with silt (SW-SM).  Consists of 
approximately 15% gravel, 10% fines, and 75% 
sand.  Sand and gravel are white and light to 
dark grey; fines are medium brown. Gravels 
consist of quartz monzonite; light green tactite; 
orange-brown limestone; grey limestone; 
yellow/orange/grey dolomite. Sand consists of 
quartz, plagioclase, magnetite, limestone, 
dolomite, and tactite. Angular to sub-rounded. 
50% granitic, 50% lithic. 
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Strong 

 

 

Dry drilling for BHA 
20” hole opener 0-20 ft. 
13” hammer 20-625 ft. 
7 7/8” hammer 625-1440 ft. 
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300 
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360 
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Granitic Alluvium (380 - 600 feet) 
Poorly graded sand with gravel (SP). 
Approximately 15% gravel, <5% fines, 80% sand. 
 Greater than 90% granitic with the remaining 
10% lithics. Granitic material predominantly white 
light grey, pale yellow/orange. Lithics consist of 
quartz monzonite, plagioclase, minor tactite, 
limestone, dolomite, magnetite, and hornfels. 
Sub angular to rounded. Subangular to 
subrounded. Max gravel size is approximately 25 
mm. 

0.60 

0.55 

0.65 

0.50 

0.50 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

 

0.60 

0.55 

0.60 

0.60 

0.55 

0.55 

0.60 

0.50 

1.85 

1.55 

0.65 

0.60 

0.60 

Martin Formation (600-800 feet) 
Variably altered carbonates. Color is 
predominantly light green and brown. Highly 
mineralized zones between 640-660 feet; 690-
720; 770-800.  
 

 

Mixed Lithic Alluvium (0-380 feet) 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -        

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-024 NSH-DC 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

2.95 

2.40 

0.90 

 

1.55 

1.30 

1.10 

1.10 

1.35 

0.90 

1.40 

1.30 

1.80 

1.85 

1.70 

1.90 

1.90 

1.65 

Upper Abrigo Formation (800-1100 feet) 
Green tactite with variable zones of iron oxide. 
Color ranges from light green to greenish grey. 
Highly mineralized zones of Chrysocolla between 
850-860 feet; 890-900; and 1020-1030 feet. Pink 
magnesium oxide at 1010-1040. 
 

Martin Formation (600-800 feet) 
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Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  -  -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-024 NSH-DC 

1020 

1040 

1060 

1.65 

1.15 

3.10 

2.60 

2.75 

2.10 

2.75 

1.5 

2.35 

2.10 

2.95 

1.95 

2.55 

1080 

1100 

1120 

1140 

1160 

1180 

Middle Abrigo Formation (1100-1270 feet) 
Largely a brown garnetite oxide zone.  Siliceous 
interval from 1200-1250 feet.  Copper oxide 
mineralization observed at 1160; 1220-1240; and 
1260 feet. 

1200 

1220 

1260 

1240 

1280 

1300 

1320 

1340 

1360 

2.95 

1.60 

3.35 

6.00 

3.00 

Lower Abrigo Formation (1270-1445 feet) 
Dark green to black hornfels, sulfide 
mineralization (pyrite and chalcopyrite) 
throughout.  Siliceous zone from 1350-1390. 

Upper Abrigo Formation (800-1100 feet) 
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Hole ID 
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Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    
 

Excelsior NSH-024 NSH-DC 

1380 

1400 

2.60 

. 

Total depth of boring is 1445 feet. 

1420 

1440 

1.85 

3.25 

Lower Abrigo Formation (1270-1445 feet) 
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Project 
 

Hole ID 
 

Location 
 

Project Number Lithology Described by 
                       J, Cook 

Date Started 
 

Date Finished 
 

Drilling Company Geophysical Logging Co. 
 

Site Elevation 

Drilling Equipment 
 

Geophysical Logs 
 

Water Level 
 

Drilling Method  Total Depth 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

National EWP 

Schramm 685 

Air-rotary Hammer 

NSH-025 NSH-DP 

1/19/15  1/26/15 

 

1596 feet  

Electrical Resistivity, Acoustic 
Televiewer, Sonic, Caliper 
Natural Gamma 

IDS 

Mixed Lithic Alluvium (0-310 feet) 
Approximately 50% granitic and 50% lithics.  
Granitics are tan to white with abundant quartz.  
Lithics are comprised of carbonates and mostly 
green to brown in color. 
 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
1.05 

0.70 

0.75 

0.55 

0.50 

0.85 

0.80 

0.85 

0.90 

0.70 

1.00 

0.75 

0.35 

Strong 

 

 

Dry drilling for BHA 
20” hole opener 0-20 ft. 
10” hammer 20-1596 ft. 

0.50 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-025 NSH-DP 

300 

320 

340 

360 

380 

Granitic Alluvium (310 - 600 feet) 
Greater than 90% granitic with the remaining 
comprised of 10% lithics. Granitic material 
predominantly tan to light brown; bitotite is 
common. Lithics consist of carbonates. 

0.55 

0.90 

0.65 

0.45 

0.50 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

 

0.85 

0.85 

0.70 

0.75 

0.40 

0.55 

0.65 

0.35 

1.10 

0.70 

0.90 

0.50 

0.95 

Martin Formation (600-830 feet) 
Variably altered carbonates. Color is 
predominantly light green and brown. Locally, 
zones of white marble were encountered.  
Copper oxide is present throughout; notably 
between 780 and 830 feet.  
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -        

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-025 NSH-DP 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

2.20 

1.75 

1.50 

2.81 

2.05 

1.75 

1.25 

1.70 

1.45 

1.15 

0.70 

0.85 

1.05 

0.85 

2.25 

2.70 

2.45 

2.35 

Upper Abrigo Formation (830-1150 feet) 
Green tactite with variable zones of iron oxide. 
Color ranges from light green to greenish grey. 
Variable amounts of amounts of iron oxides. 
Minor copper oxides (which are less 
concentrated than the overlying Martin).  Silica 
poor throughout with one notable exception 
between 1120 and 1130 feet. 
 

Martin Formation (600-830 feet) 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  -  -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-025 NSH-DP 

1020 

1040 

1060 

2.25 

1.00 

2.00 

1.50 

1.55 

1.40 

2.35 

1.95 

1.50 

1.60 

1.65 

1.30 

1.85 

1080 

1100 

1120 

1140 

1160 

1180 

Middle Abrigo Formation (1150-1230 feet) 
Largely a brown garnetite oxide zone.  Color 
ranges include brown, red, green, and orange.  
Minor copper oxide mineralization observed. 

1200 

1220 

1260 

1240 

1280 

1300 

1320 

1340 

1360 

1.90 

1.50 

1.75 

2.10 

2.40 

Lower Abrigo Formation (1230-1590 feet) 
Dark grey to green tactite.  Upper section 
between 1230 and 1290 is largely oxide rich.  
The remaining unit between 1290 and 1590 
consists mainly of sulfide mineralization.  Pyrite is 
common.  A small granitic zone was encountered 
between 1420 and 1460.  Oxide rich material 
was observed between 1560 and 1590.   

Upper Abrigo Formation (830-1150 feet) 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    
 

Excelsior NSH-025 NSH-DP 

1380 

1400 

2.40 

 

Total depth of boring is 1596 feet. 

1420 

1440 

3.05 

2.35 

1460 

1480 

1500 

1520 

1540 

1560 

1580 

1600 

1620 

2.00 

2.35 

2.20 

1.85 

2.85 

2.95 

4.00 

5.90 
Bolsa Quartzite (1590-1596 feet) 
Light colored quartzite (white to tan). Sulfide rich 
with pyrite, chalcopyrite. Minor molybdenite and 
copper oxide.  

Lower Abrigo Formation (1230-1590 feet) 
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Project 
 

Hole ID 
 

Location 
 

Project Number Lithology Described by 
                       J. Cook 

Date Started 
 

Date Finished 
 

Drilling Company Geophysical Logging Co. 
 

Site Elevation 

Drilling Equipment 
 

Geophysical Logs 
 

Water Level 
 

Drilling Method  Total Depth 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

National EWP 

Speedstar 50k 

Air-rotary Hammer 

NSH-026 NSH-BE 

1/23/15  1/26/15 

 

905 feet  

Electrical Resistivity, Acoustic 
Televiewer, Caliper, Neutron 
Natural Gamma, Density, Sonic 

IDS 

Mixed Lithic Alluvium (0-310 feet) 
Approximately 50% granitic and 50% lithics.  
Granitics are tan to white with abundant quartz.  
Lithics are comprised of carbonates and mostly 
dark green to brown in color. 
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20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
0.70 

0.60 

0.70 

0.75 

0.85 

0.60 

0.70 

0.70 

0.35 

0.55 

0.60 

0.45 

0.45 

Strong 

 

 

Dry drilling for BHA 
20” hole opener 0-20 ft. 
13” hammer 20-620 ft. 
7 7/8” hammer 620-905 ft. 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-026 NSH-BE 

300 

320 

340 

360 

380 

Granitic Alluvium (310 - 600 feet) 
Greater than 90% granitic with the remaining 
comprised of 10% lithics. Granitic material 
predominantly tan to white. Lithics consist of 
carbonates and are tan to white in color. 

0.85 

0.95 

0.75 

0.60 

0.70 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

 

0.75 

0.85 

1.00 

1.15 

1.00 

1.00 

0.60 

1.35 

1.10 

1.50 

1.30 

0.80 

0.65 

Escabrosa Limestone (600-700 feet) 
Mostly white granular marble. Locally, dark 
banding present. Grey limestone and iron oxide 
present between 680 and 700 feet. 
 

 

Strong 

Strong 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -        

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    
 

Excelsior NSH-026 NSH-BE 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

1.60 

1.60 

1.20 

1.55 

1.55 

2.15 

1.80 

1.30 

1.20 

1.15 

0.90 

1.20 

Upper Abrigo Formation (700-905 feet) 
Altered carbonates. Dark brown to green oxide 
rich carbonates.  Locally, there are lighter tan 
and brown bands of granular carbonate.  Copper 
oxide is present between 730-740 and 810-830 
feet.  Red-brown iron oxides present near 900 
feet. 
 

Total depth of boring is 905 feet. 

Strong 
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Project 
 

Hole ID 
 

Location 
 

Project Number Lithology Described by 
                       J, Cook 

Date Started 
 

Date Finished 
 

Drilling Company Geophysical Logging Co. 
 

Site Elevation 

Drilling Equipment 
 

Geophysical Logs 
 

Water Level 
 

Drilling Method  Total Depth 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

National EWP 

Schramm 685 

Air-rotary Hammer 

NSH-027 NSH-BG 

1/26/15  2/1/15 

 

1022 feet  

Electrical Resistivity, Acoustic 
Televiewer, Caliper 
Natural Gamma, Sonic 

IDS 

Mixed Lithic Alluvium (0-310 feet) 
Approximately 50% granitic and 50% lithics.  
Granitics are tan to white with abundant quartz.  
Lithics are comprised of carbonates and mostly 
dark green, brown, and orange in color. 
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20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 0.50 

0.55 

0.65 

0.40 

0.50 

0.50 

0.35 

0.45 

0.40 

0.40 

0.40 

0.75 

Strong 

 

 

Dry drilling for BHA 
20” hole opener 0-20 ft. 
12 3/8” hammer 20-1025 ft. 

0.75 

1.50 

2.20 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-027 NSH-BG 

1.05 300 

320 

340 

360 

380 

Granitic Alluvium (310 - 490 feet) 
Greater than 90% granitic with the remaining 
10% comprised of lithics. Granitic material 
predominantly tan to white. Lithics consist of 
carbonates and are tan to white in color. 

0.75 

0.55 

0.65 

0.65 

0.65 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

 

1.50 

1.45 

1.00 

1.25 

0.75 

0.50 

0.75 

0.50 

1.10 

1.45 

1.25 

1.35 

Martin Formation (490-810 feet) 
Primarily brown to dark brown altered 
carbonates. Minor copper oxides between 780 
and 790 feet. 
 

 

Weak 

Strong 
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Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -        

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-027 NSH-BG 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

1.60 

1.95 

1.30 

1.20 

0.75 

1.35 

1.50 

1.05 

1.50 

1.25 

1.10 

1.15 

1.00 

Upper Abrigo Formation (810-1022 feet) 
Altered carbonates. Primarily pale green to dark 
green. Increased copper oxidizes between 920 
and 1000 feet. Large zone of iron oxide from 950 
to 990 feet. 
 

1.85 

3.00 

3.30 

2.90 

2.50 

Strong 

Martin Formation (490-810 feet) 
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Project 
 

Hole ID 
 

Location 
 

Description 
Depth 

(ft) 
Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  -  -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    
 

Excelsior NSH-027 NSH-BG 

1020 

1040 

1060 

 

 

 

 

 

 

 

 

 

 

 

1080 

1100 

1120 

1140 

1160 

1180 

 

1200 

1220 

1260 

1240 

1280 

1300 

1320 

1340 

1360 

 

 

 

 

 

  

Total depth of boring is 1022 feet. 

4.14 
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Project Number Lithology Described by 
                       J, Cook 

Date Started 
 

Date Finished 
 

Drilling Company Geophysical Logging Co. 
 

Site Elevation 

Drilling Equipment 
 

Geophysical Logs 
 

Water Level 
 

Drilling Method  Total Depth 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

National EWP 

Speedstar 50k 

Air-rotary Hammer 

NSH-028 NSH-BH 

1/27/15  1/29/15 

 

800 feet  

Electrical Resistance, Acoustic 
Televiewer, Caliper,Natural 
Gamma, Neutron, Density 

IDS 

Mixed Lithic Alluvium (0-300 feet) 
Approximately 50% granitic and 50% lithics.  
Granitics are tan to white with abundant quartz.  
Lithics are comprised of carbonates and color 
ranges from dark brown to reddish brown. 
 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
0.55 

0.50 

0.45 

0.50 

0.50 

0.50 

050 

0.45 

0.40 

0.40 

0.40 

0.90 

0.40 

Strong 

 

 

Dry drilling for BHA 
20” hole opener 0-20 ft. 
13” hammer 20-540 ft. 
7 7/8” hammer 540-800 ft. 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-028 NSH-BH 

300 

320 

340 

360 

380 

Granitic Alluvium (300 - 500 feet) 
Greater than 90% granitic with the remaining 
comprised of 10% lithics. Granitic material 
predominantly tan to white and consist of quartz 
and feldspar. Lithics are comprised of 
carbonates and biotite. 

0.75 

0.70 

0.80 

0.55 

0.45 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

 

1.30 

1.70 

1.50 

0.75 

0.70 

0.80 

0.75 

0.90 

1.05 

1.15 

1.20 

0.60 

1.15 

Martin Formation (530-790 feet) 
Dark colored altered carbonates. Zones of flaky 
tan dolomite.  Copper oxides are found 
throughout.    Iron oxides present between 760 
and 780 feet. 
 

 

Weak 

Weak 

No Sample  (500-530 feet) 
 

495’-535’-Lost circulation 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -        

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    
 

Excelsior NSH-028 NSH-BH 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

 

 

 

 

 

1.80 

1.15 

1.15 

1.15 

1.70 

1.10 

0.85 

Upper Abrigo Formation (790-800 feet) 
Altered carbonates. Light to dark green tactite.  
Minor copper and iron oxides. 
 

Total depth of boring is 800 feet. None 

Martin Formation (530-790 feet) 
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Project 

 

Hole ID 

 

Location 

 

Project Number Lithology Described by 

                       M. Rex 
Date Started 

 

Date Finished 

 

Drilling Company Geophysical Logging Co. 

 

Site Elevation 

Drilling Equipment 

 

Geophysical Logs 

 

Water Level 

 

Drilling Method 
 

Total Depth 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

BJ Drilling 

 

Air-rotary Hammer 

NSH-029 NSH-DR 

1/28/15  1/29/15 

 

710 feet  

 

 

Mixed Lithic Alluvium (0-290 feet) 
Approximately 50% granitic and 50% lithics.  
Granitics are tan to white with abundant quartz.  
Lithics are comprised of carbonates and color 
ranges from dark brown to reddish brown.  
Angular to subangular. 
 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
0.75 

1.10 

0.80 

0.75 

0.55 

0.70 

0.55 

0.55 

0.60 

0.60 

0.75 

0.75 

0.55 

None 

 

 

Dry drilling for BHA 
11” hole opener 0-20 ft. 
6 1/2” hammer 20-710 ft. 

0.50 

1.00 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -  
 

 

  - -    

  - -    

  - -    

  - -  
 

 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-029 NSH-DR 

300 

320 

340 

360 

380 

Granitic Alluvium (290 - 500 feet) 
Greater than 90% granitic with the remaining 
comprised of 10% lithics. Granitic material 
predominantly tan to white and consist of quartz 
and feldspar. Lithics are comprised of 
carbonates.  Mostly angular. 

0.75 

0.85 

0.70 

0.80 

0.70 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

 

1.15 

1.30 

1.05 

0.70 

0.70 

0.65 

0.60 

0.65 

1.30 

1.25 

1.55 

1.60 

1.50 

Martin Formation (500-710 feet) 
Altered carbonates. Intervals of marble, 
garnetite, and skarn.  Colors include creamy 
white, tan, and brown.  Copper oxides between 
630 and 660 feet. 
 

 

None 

Weak 
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Project 

 

Hole ID 

 

Location 

 

Description Depth 

(ft) 

Drill 

Rate 

(min/ft) 

Reaction to 

HCl 
Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -  
 

 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -        

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

 

Excelsior NSH-029 NSH-DR 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

 

 

 

 

 

 

 

 

 

1.50 

1.75 

1.45 

Total depth of boring is 710 feet. 

 

Martin Formation (500-710 feet) 
Altered carbonates. Intervals of marble, 
garnetite, and skarn.  Colors include creamy 
white, tan, and brown.  Copper oxides between 
630 and 660 feet. 
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Project 
 

Hole ID 
 

Location 
 

Project Number Lithology Described by 
                       M, Rex 

Date Started 
 

Date Finished 
 

Drilling Company Geophysical Logging Co. 
 

Site Elevation 

Drilling Equipment 
 

Geophysical Logs 
 

Water Level 
 

Drilling Method  Total Depth 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

BJ Drilling 

 

Air-rotary Hammer 

NSH-030 NSH-DQ 

1/29/15  2/3/15 

 

740 feet  

 

 

Mixed Lithic Alluvium (0-330 feet) 
Fine grained sandy gravel with clay. 
Approximately 50% granitic and 50% lithics.  
Granitics are tan to white with abundant quartz.  
Lithics are comprised of carbonates and color 
ranges from dark brown to reddish brown.  
Angular to subangular. 
 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
0.60 

0.60 

0.65 

0.75 

0.60 

0.55 

0.50 

0.50 

0.55 

0.50 

0.45 

0.45 

0.45 

Slight 

 

 

Dry drilling for BHA 
11” hole opener 0-20 ft. 
6 1/2” hammer 20-740 ft. 

0.40 

0.25 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-030 NSH-DQ 

300 

320 

340 

360 

380 

Horquilla Formation (330 - 420 feet) 
Fine grained limestone/marble. Sub angular. 
Creamy white in color.  Garnetite bed between 
370 and 400 feet. 

1.60 

2.40 

3.30 

1.30 

0.50 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

 

1.75 

1.90 

1.25 

1.55 

1.25 

 

1.70 

1.30 

1.20 

1.50 

3.50 

0.75 

1.40 

Black Prince Limestone (420 - 560 feet) 
Fine to medium grained limestone.  Green, grey, 
brown, and black in color. Angular to sub 
angular. Trace amounts of chrysocolla at 480 
feet. 

 

Strong 

Strong 

Escabrosa Limestone (560 - 740 feet) 
Fine grained limestone/marble.  Creamy white in 
color. Angular to subangular. 

Strong 

Mixed Lithic Alluvium (0-330 feet) 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -        

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    
 

Excelsior NSH-030 NSH-DQ 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

 

 

 

 

 

 

 

 

1.35 

1.45 

2.05 

1.10 

Total depth of boring is 740 feet. 

 

Escabrosa Limestone (560 - 740 feet) 
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Project 
 

Hole ID 
 

Location 
 

Project Number Lithology Described by 
                       M, Rex 

Date Started 
 

Date Finished 
 

Drilling Company Geophysical Logging Co. 
 

Site Elevation 

Drilling Equipment 
 

Geophysical Logs 
 

Water Level 
 

Drilling Method  Total Depth 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

BJ Drilling 

Air-rotary Hammer 

NSH-031 NSH-DS 

1/30/15  2/3/15 

 

820 feet  

Mixed Lithic Alluvium (0-320 feet) 
Fine grained sandy gravel with clay. 
Approximately 50% granitic and 50% lithics.  
Granitics are tan to white with abundant quartz.  
Lithics are comprised of carbonates and color 
ranges from dark brown to reddish brown.  
Angular to subangular. 
 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
0.35 

0.30 

0.35 

0.35 

0.35 

0.35 

0.30 

0.30 

0.35 

0.30 

0.40 

0.50 

0.20 

None- 
Slight 

 

 

Dry drilling for BHA 
11” hole opener 0-20 ft. 
6 1/2” hammer 20-820 ft. 

0.20 

1.00 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-031 NSH-DS 

300 

320 

340 

360 

380 

0.55 

0.30 

0.35 

0.30 

0.40 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

 

1.10 

0.95 

1.00 

0.85 

0.90 

0.90 

0.90 

0.65 

0.90 

0.75 

0.85 

1.05 

0.90 

Martin Formation (420 - 620 feet) 
Fine to medium grained marble and garnetite.  
Cream to light brown in color. Angular to sub 
angular. 

None 

Mod-
Strong 

Fault Zone? (620 - 640 feet) 
Fine sand with high amounts of iron staining. 

Granitic Alluvium (320 - 420 feet) 
Greater than 90% granitic with the remaining 
comprised of 10% lithics. Granitic material 
predominantly tan to white and consist of quartz 
and feldspar. Lithics are comprised of 
carbonates.  Angular to sub angular. 

Upper Abrigo Formation (620 - 820 feet) 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -        

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    
 

Excelsior NSH-031 NSH-DS 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

 

 

 

 

1.40 

1.20 

1.45 

1.40 

1.40 

1.25 

1.85 

0.90 

740 – 760 feet; Possible fault zone. 

Total depth of boring is 820 feet. 

 

Strong 

Upper Abrigo Formation (620 - 820 feet) 
Altered carbonates. Fine grained fragments.  
Green, tan, and brown in color.  Angular to sub 
angular.  Trace chrysocolla. 
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Project 
 

Hole ID 
 

Location 
 

Project Number Lithology Described by 
                       M, Rex 

Date Started 
 

Date Finished 
 

Drilling Company Geophysical Logging Co. 
 

Site Elevation 

Drilling Equipment 
 

Geophysical Logs 
 

Water Level 
 

Drilling Method  Total Depth 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -             

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior 

38361 

BJ Drilling 

 

Air-rotary Hammer 

NSH-032 NSH-DT 

2/6/15  2/8/15 

 

820 feet  

Mixed Lithic Alluvium (0-320 feet) 
Fine grained sandy gravel with clay. 
Approximately 50% granitic and 50% lithics.  
Granitics are tan to white with abundant quartz.  
Lithics are comprised of carbonates and color 
ranges from dark brown to reddish brown.  
Angular to subangular. 
 

0 

20 

40 

60 

80 

100 

120 

140 

160 

180 

200 

220 

240 

260 

280 
0.35 

0.35 

0.35 

0.40 

0.40 

0.40 

0.35 

0.40 

0.35 

0.50 

0.65 

0.80 

0.25 

None- 
Slight 

 

 

Dry drilling for BHA 
11” hole opener 0-20 ft. 
6 1/2” hammer 20-820 ft. 

0.50 

1.00 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

Excelsior NSH-032 NSH-DT 

300 

320 

340 

360 

380 

0.35 

0.50 

0.45 

0.40 

0.40 

400 

420 

440 

460 

480 

500 

520 

540 

560 

580 

600 

620 

640 

 

0.80 

0.80 

0.90 

0.70 

0.90 

0.60 

0.50 

0.50 

0.80 

0.85 

0.90 

0.75 

0.85 

Martin Formation (420 - 620 feet) 
Fine to medium grained marble and garnetite.  
Cream to light brown in color. Angular to sub 
angular. 

None 

Mod-
Strong 

Fault Zone? (620 - 640 feet) 
Fine sand with high amounts of iron staining. 

Granitic Alluvium (320 - 420 feet) 
Greater than 90% granitic with the remaining 
comprised of 10% lithics. Granitic material 
predominantly tan to white and consist of quartz 
and feldspar. Lithics are comprised of 
carbonates.  Angular to sub angular. 
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Project 
 

Hole ID 
 

Location 
 

Description Depth 
(ft) 

Drill 
Rate 

(min/ft) 

Reaction to 
HCl Remarks 

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -        

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    

  - -    
 

Excelsior NSH-032 NSH-DT 

660 

680 

700 

720 

740 

760 

780 

800 

820 

840 

860 

880 

900 

920 

940 

960 

980 

1000 

 

 

 

 

1.80 

1.60 

1.55 

1.85 

2.40 

1.45 

1.05 

1.05 

 

Total depth of boring is 820 feet. 

 

Strong 

Abrigo Formation (620 - 820 feet) 
Altered carbonates. Fine grained fragments.  
Green, tan, and brown in color.  Angular to sub 
angular.  Trace chrysocolla. 

  



 

 

APPENDIX B 
 

Well Completion Field Forms 





















































































































































































 

 

APPENDIX C 
 

Well Development Field Forms 
   







































































































































































 

 

APPENDIX D 
 

Geophysical Logs  
(provided in separate PDF) 

   



 

 

APPENDIX E 
 

Corehole Cleanout Records 
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